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LIST OF SUPPORTING DOCUMENTS 


HISTORY OF DISCOVERER 


ARDC Weekly Activity Report, 4 Feb 1957 (Integration of Qualitative 


Personnel Requirements Activities at Western Development Division). 


-- ARDC Form 111 (C/Gp3), Title: Advanced Reconnaissance System, 31 Jan 57. 


R-W Document GM67.3-49, subj: Proposed Use of IRBM as Booster for 
Multi-Stage Vehicles, 1 Apr 1957. 


DD Form 613 (C/Gp3), Project Number: 1764, 2 Apr 57. 

DD Form 613 (C/Gp3), Project Number: 8727, 2 Apr 57. 

Ltr, The Ramo-Wooldridge Corporation to Col E. N. Hall, from R. F. 
Mettler, subj: Transmitting copy of GM67.3-49, 3)May 57, w/o 
Taclosure. /See inclosure under date of 1 Apr 57/. 


Memorandum for Colonel Terhune, subj: AFPTRC Support of WDD System 
Nevelopment, 23 Jul 57. 


Memorandum.for WDI and WDO, subj: Joint WDIN and WDOTA Steff Visit 
Report to Hq ARDC on pe eraeoeee of AFPTRC as a Separate Center cf 
ARDC, 19 Wov 57. 


Memorandum for the Record, subj: Telephone Celt from Colonel Nunziato to 
General Ritland, 31 Dec 57. 


Msg, from Condr AFBMD to.Comar Hq ARDC, WDG-1-2, 3 Jan 58. 


Ltr (c/Gp3), Lockheed Aircreft Corporation to MajGen Bernard A. 


Schriever, subj: Contract AF 04(647)- “973 Proposal for Acceleration 
of WS 117L Program, 6 Jan 58. 


ga Plan (C/Gp3), cover and introduction only for WS 117L, 
6 Jan 58. 


Conference msg regarding ARDC Five Year Projected Astronautics Progran, 


6 Jan 58. 


Lee 


or (c/Gp3), WDP to Chief of Staff USAF, subj: Thor Progran Acceleration, 
6 Jan 58, w/k Inclosures: 1. Program Same: 2. Fund Summary; 3. Augmented 
Schedules; 4. Fund Svumary (R&D. Augmentation). 
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17. 


18. 


a9. 


20. 
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23. 


29. 


30. 
31. 


Ltr, ARDC (RDTHW) to Comdr AFBHD, subj: Elimination of AFPTRC and 


Assignment of Specific Human Factors Functions to AFBMD, 13. Jen 58. 


Memoranda for the Record, WDID, subj: Long-Distance Call from 


Colonel Attwood - ARDC = re "Recoverable Package," 13 Jan 58. 


Memorandum For the Record, MCPTA, subj: Pian for Acceleration OD 
the WS 117L Program, 21 Jan 58. 


Nsg, from Hq USAF to Condr AFBMD, Cite APGGM 55420, 211805Z Jan 56. 
Msg, from Hg USAF to Comdr AFBMD, cite AFCGM 39578, 222106Z Jan 58. 


Msg, Hq USAF to Comdr ARDC, info Coma: AFBMD, Cite AFDDC-SP 5552 
2222142, Jan 58. 


Weekly Diary - 16 thru 23 Jan 58 from MCPTA to McPr /Amc/BMC/, 
23 Jan 58. 


Memorandum for Record, WDFIM, subj: Lockheed/Douglas WS-i17L Co-ordine- 
tion Meeting, 27 Jan 58, 28 Jan 58. 


Msg, Hq USA® to Comdr AFBMD, info Comdr AFBMC; I BUC , Cite AFCG: 56224, 
061543Z Feb 58. 


Meno te File, subj: Shor-L17L integration, ‘12 Fob 50. 


Memorandum for the Secretary of Defense (C/Gp3), subj: Thor and 
WS-117L Program,:-14 Feb 58. 


Msg, Attn: Colonel F. C. E. Oder, WOTR, from F. W. O'Green, Lockheed 
Missile Systems Div Palo Alto Calif, subj: WS 117L - Reconnaissance 
Capsule, 18 Feb 58. 


Memorandu for the Director of Guided Missiles, OSD, sgd Malcolm A. 
MacIntyre, Under Secretary, 21 Feb 56. 


GO No. 11, ARDC, 27 Feb 58. 


OSD Memorandum (C/Gp3), for Secretary of the Air Force, sub}: Recon- 
naissance Satellites and Manned Space Exploration, 28 Feb 58. 


Msg (C/Gp3) from Comdr AFBMD. to Lockheed Aircraft Corporation, 12 Mar 58. 


Memorandum for the Record, WDGE, subj: Call from Colonel. Oder in 
Washington to Colonel Hamilton, 13 Mar 58. : 


WDISR Memorandum for Major General Fun% (c/ Gp3), subj: Reorientation 
WS L1L7L Program ITA, 14 Mar 58. 


iemorandun Por the Director, ARMA; OSD, subj: Air Force Man-in-spece 
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36. 


37+ 
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50. 


51. 


System L WS-117L, 12 Aug 58. 


Memorandum for Vice Chief of Staff, sgd MajGen J. 5S. Mills » subj: 
Man in Space Program, 20 Mar 50. 


WDISR Memorandum for Colonel Terhune, subj: Reply to Inquiry, 24 ior 58. 


Msg from Comdr ARDC to Comdr AFBMD, Cite TWS 03-24-06, 2420152 Mar 58. 
WS 117L Project Office New Phone Extensions, 17 Apr 58. 


Memorandum for Colonel Evans, sgd Col C. H. Terhune, dUr., subj: ‘Man 
pha Space Responsibilities ; 28 Aor 58. 


‘WDGO | ienesanane for Col Terhune , Bed BrigGen On. ae Ritland, subj: 


Bio-Medical, Thor Boosted WS 117L Program, 5 ss 58. 


tr from Lockheed Aircraft Corp to Comdr APBD, subj: Contract Ho. 
AP 0O4(647)-181 Biosatellite Flight Plan, 6 May 58. 


Ltr (S/Gp3), ARDC (RDZGHW) to Comar AFBMD, subg: Support of Bioastro- 


nautics Program, 22 Mey 58. 


GO Ho. 18, ARDC, 22 May 58. 


‘Puncbione. Statement ~ uman Factors Division, 22 Jun 58 


Memorandum for the Director, ARPA (c/ gp3), sid malcolm A. MacIntyre, 
Under Secretary, 12 Jun 58. 


Department of the AF Memorandwn for the CofS, USAF, {c/Gp3), 24 Jun 58. 
Msg from OSD to Comdr BMD, DEF 944944, 171759Z Jul 58. 

WD Memorandum for Colonel ~Riepe, szd Col Charles H. Terhune, Jr., 
subj: Schedule Slippage 117L Program IIA, 26 Jul 58, w/i Incl, 


Memo for Gen Schriever, subj as above, no date. 


DF from MCPTA to MCPT, subj: Autonisaticn for Type of Bortrask, 
30 Jul 58, w/o atch. 


Msg from Comdr, AFBMD to Comdr ARDC , 1 Avg 58. 


Msg (C/Gp3) from Hq USAF to Comdr APBMD, info Condr ARDC, AFCOM 54161, 
0619382 Aug 58. 


Ltr, ARDC (RDTH) to Comdr Air University, subj: Responsibilities of 
school of Aviation :Medicine in the ARDC Biosatellite Program, Suo- 
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tion of Monthly Progress Report; 2. Vehicle Requirements List. 


59. 
690. 


61 


62. 


63. 


6h. 
65. 


66. 


67. j 


68. 
69. 


Ltr, AFBMD (WDPSR) to Lockheed Aircraft Corp., subj: Contrect 04(647)- 
181, Internal Air Force Responsibilities Concerning Biosatellite 
Programs , i Sep 58. 


ARPA Order No. 17-59, 4 Sep 58. 


fats from Comdr AFBMD to Comdr PMR, info AF Liaison a. PMR, 
IDIWI-9-14-E, 1h Sep 58. | 


“ARPA Order No. 17-59, Amendment No. 1, 29 Sep 58. 


ARPA Order Wo. 17-59, Amendment No. 2, 17 Oct 58. 
ARPA ltr (C/Gp3), to Comdr ARDC, no subj, 25 Nov58 = 


ARPA Order Ko. 17-59, Amendment Ko. 3, 26 tov 58, w/2 Atch: 1. Prepara- 


Msg frou Comdr ARDC to Comdr AFBMD, BD EON AE OI) 262100Z Nov 58. 


ARPA Memorandum for the Secretary of the AF, ‘(C/cp3), subj: Wo-lLi7L 
Program, 4 Dee 58. 


ARPA Memorandum for the Under Secretary of the Air Force (c/603) ; 
subj: Discoverer-Thor Project and Sentry Programs, 5 Dec 58. 


Msg from Hq USAF to Comdr AFBMD, info Comdr ARDC, 37375, 0522h0z, 
Dee 58. | 


Msg (C/Gp3), from OSD, ARPA, to Comdr ARDC, info Comdr AEBID, 
DEF 951903, 05222232 — 


_ARPA Order No. 18.59 (C/Gp3), 16 Dec 58, w/t atch: Preparation of 


Reports. 


WDZW Memorandum for Gen Schriever, subj: Discoverer Launchings, 
30 Dec 58. 


Msg (C/gp3) from Hq USAF to Comdr AFBLD, info Comdr ARDC, AFDAT 54519, 
3015207 Dec 58. 


Chart, Financial Management Status, Lockheed AF 04(647)-97, 181, 
31 Dec 58. | a 


Contractor Menpower Status Jockheed-AF (0l(617)-97-181, 31 Dec 58. 


Msg from Comdr AFBMD to Comdr Lst Missile Div, info ATBMD Field Office, 
HDPI-1-38-E, 3 Feb 59. 
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Msg from Comdr Missile Div to Comdr AFBMD, info AFBMD Field Office, 
Vandenberg AFB, 0523502 Feb 59. 

Ltr (C/Gp3), WDZW to Comdr ARDC, subj: WS 117L Program, 11 Feb 59. 
ARPA Order No. 48-59, Amendment No. 1, 16 Feb 59. 


Msg from Comdr AFBMD to CofS, USAF, info Comdr ARDO, WDPP-3-1, 
7 Mar 59. | | 


“Msg from Condr AFBMD to Dir ARPA, Info CofS USAF, Comdr ARDC, 


Lockheed Missiles and Space Div, Ch, AFBMD Field Office, Palo Alto, 
WDZW 3-15-E, 17 Mar 59. 


Msg from Hq USAF to AFBMD, Info ARDC, AYAPF 57888, 1814472 Mer 59. 


Ltr, AFBMD (WDII) to Mr. Donald W. Douglas, Jr., President, Douglas 
Aircraft Company, Inc., no subj: 13 Mar 1959. 7 


ARPA Order No. 48-59, Amendment No. 2, 24 Mar 59. 
ARPA Order No. 48-59, Amendment No. 3, 1 Apr 59. 


>. 17-59, Amendment Ko. 4, 10 Apr 59. 


4 


ARPA Order & 


ARPA Order No. 17-59, Amendment No. 5, 13 Apr 59. 


Ltr, AFBMD (WDG) to Mr. L. Eugene Root, no subj, 20 Apr 59. 
Mee (C/Gp3) from Hq Usaf to Comdr AFBMD, ASDAT 59353, 272059Z Apr 59. 


( 
WDD Routing Slip, 29 Apr 59. 


Msg from AFBMD-ARDC/AMC-BMG to Lockheed Aircraft Corporation, LBJP-4-15-5 
2) Apr 59. : 


Ltr AFBMD (WDZW!) to The Honorable Malcolm A. MacIntyre, no subj, 


PA Order Ho. 17-59, Amendment No. 6, 18 May 59. 


AFBMD (WDZ) Memorandum for AFBMD Directors, subj: ARPA Order 17-59 
(as amended), 18 Hay 59. 
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105. 
105. 


107. 


108. 


109. 


Ltr (c/Gp3), AFBMD (WD'R) to Director of Laboratories, WADC, subj: 
Short Title:. ICBMCOD, 3.Jun 59. 


Para 4, Weckly Diary - 12 thru 18 Jim 59 from BNC (IB) 18 Jun 59. 


ARPA Order No. 17-60, Amendment No. 8, 1 Jul 59. 
ARPA Order No. 48-59, Amendment No. 4, 20 May 59. 


Discoverer Progress Report, 31 May 1959, dated 8 Jun 59. 


ARPA Order No. 48-59, Amendment Ho. 5, 23 Jun 59. 


ARPA Order No. 48-60, Amendment No. 6, 20 Jul 59. 
Discoverer ‘Program Progress Report, 31 Jul 59, dated 7 Aug 59. 


AFBUD Ltr (WDZPB, to MajGen Otis 0. Benson, Ory Commandant USAF 


. School of Aviation Medicine, no subj, 18 Aug 59. 


Discoverer Program Progress Report, 31 Aug 29+ 

ARPA Order No. 48-60, Amendment No. 7, 8 Oct 59. 

AFBMD Ltr, (WDG), subj: Investigating Committee, 29 Oct 59. 
Discoverer Program Progress Report, 9 Nov 59. 

Management Report, Advanced Reconnaissance System, 13 Nov 59. 
Secretary of Defense Memorandum for the Secretary of the AF subj: 
Transfer of the Discoverer Development Program to the Department 
of the Air Force, 17 Nov 59. 

SO Number 20, AFBMD, 27. Hov 59. 

ARPA Order No. 48-60, Amendment No. 8, 3 Nec 59. 


SOD Memorandum for the Asst Secy of Defense (Comptroller) (C/Gp3), 
{ Dec 59. 


Msg, 8/Gp3) from Hg USAF to AFRMD and ARDC, AFABF and AEDDP 73993; 
271712% Feb 60. 


Ltr (C/Gp4) from AFBMD (WDZYD, subj: Procureuent | of Four Follow-on fgena 
Vehicles for Discoverer Program, 14 Mar 60. 


sr (C/Gp4) from AMC/BHC (LBZIR, subj: Discoverer Schedule Revision, 
h Oct 60. | 


cee Ue 


Ce ei > = ae 
ft : baal 


ott ated 


a Oy re eee Pa 


“ ad wan * “7 
irr rh sth a ipa . 
. ‘ e 


11.0. 
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“122. 


113. 


‘ds. 


122. 
123. 


12h. 


125. 
126. 


127. 


128. 


129. 


“130. 


tx (S/Gp3), Dept AT (AFDSD-AT) to ARDC, subj: Pxeploitetion of Initial 


SAMOS Data, 1 Jun 60. 


Ltr (C/Gplh), AMC/BMC (IBZIR to LBYJP, subj: DISCOVERER Schedule Revision, 
4 Oct 60. | 


Msgs from Hq ARDC, RDGP-12-10-2 and RDGP-12-10-1, 12-0ct 60.. 


Msg fron ATSHD to Missiles and Space Div Lockheed Aircraft Corp, 


WDE 24-10-179, 24 Get 60. 


isg from Hg. USAF to ARDC, info AFBMD, AF Air Museum, SAFOI 90547, 
aBe0shZ. Oct 60. 


Ltr Hq ANC to LtGen B. A. Schriever, 2 Dec 60. 

Ltr ARDC (208), subj: iiss Flight Ceremonies, 7 Dec 60. 
Hisg from ARDC to AFSMD, RDEP 7-12-16, 0719242 Dec 60. 

Msg from Hq ARDC to AFBMD, RDEZ 8-12-19, 0820432 Dec 60. 


isg from AFBED (WDEC) to WDG, subj: Presentation of Discoverer XTV 
c apsule, 9 Dec 60. 


Scgegested Remarks Tor MaiGen 0. J. Ritland Coma ander 
Wright Day Ggiea 16 Dec 60. 
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News Release 61-30, subj: Mackay Trophy for 1960. 
SAFOI-3B Biomedical Release, 12 Jan 61. 
Discoverer Program Chronology, 1 Jul - 31 Dec 60, (C/Gp4), 24 Jan 61. 


552 Airborne Barly Warning ‘and Control Wing (ADC) News Release: 1-4, 
17 Feb 61. 


Liv, AFBMD (WDZJS-1, subj: Request for PR Initiation, 13 Mar 61. 
ANC (LBZJP) ltr, subj: Authorization for Type of Contract, 28 Mar 61. 


Ltr (S/Gp3), from Comar, PMR to Coridr AFBMD, subj: Bioastronautics 
Orbiting Space System (BOSS) Development Plan; comments on, 28 Mer 61. 


Msg (S/aph) from Hq AFSC to SSD LosA, SCG 10-5-27, 1022102 May 61. 


Ltr (S/Gp3) from AFSC (SCR3S) sgd LtGen B. A. Schriever, to Hg USAF 
(AFDDC), subj: Bioastronautics Development Plan, 16 May 61. 


‘Ltr (C/Gp4) from SSD (SSP) to LtGen B. A. Schriever, subd: Development 


Plans in Support of Five-Year Space Plan, 31 Hay 61. 
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131. 


132. 


133. 


134." 


135. 
136. 
137. 
138. 
139. 
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143. 


hh. 


145. 


16. 


147. 


a 


Air Force/NASA Bioastronautics Program (698 AA), 23 Jul 62. 


Ltr (S/Gp3) from Hq USAF (AFDRI) to ATC and AFSC, subj: Radiation 
Shielding, 8 Jun 61. | : 


Ltr (S/Gp3) from Hg USAF (AFFDDC) to. AFSC, subj: Bioastronautics 
Orbital Space Program (BOSP), 12 Jun 61. 


Ltr (S/Gp3) from Hq AFSC (SCRBS) to SSD (AFSC) and ATC, subj: 


Bioastronautics Orbital Space Program (BOSP), 22 Jun 61. 


- Discoverer Milestones, 12 Jul 61. 


MFR (C/Gp!), SSRBT-2, subj: Preliminary Data on Disc 27 Flight | 
Failure, 24 Jun 61. 


Memorandum for MajGen Ritlend, subj: Routine and Special Investifa- 
tions and* Analysis of Discoverer Operations, Aug 61. 


Msg (c/Gph) fron G. A. Devine, Sunnyvale, Calif, to SSD/SSZD, suo 3: 
ROM Quotation for Additional Discoverer Vehicles Nos 1129, 1130 end 
1131 to Discoverer Contract AF 04(647)-673, 1121357 Aug 61. 

UPI press release, 28 Aug 61. 


DOD Instructions, subj: Policy on Experimental Animals. in Department 
of Defense Research (No. 3216.1) 1 Sep 61. 


Ltr, Department of State, Washington, to Mr.-Huntoon, 15 Sep 61. 


Msg (S/Gp3) from OSAF to AFSC, DCAS, LosA, SAFS 83174, 0422062 
Dec Ol. | 


UPI and AP News Releases, 12 Dec 61. 


Ltr (C/Gp}) from Hq PMR to Comdr SSD, AFSC, subj: Space Program 
6984A (BOSS) Development Plan; comments on, 11 Jan 62. 


ADO No. 35 (C/Gp3), subj: Advanced Development Objective for a 
Bioastronautical Space Test Program, 18 Feb 62. | 


Ltr from SSD (SSZDB) to SSVX, subj: Discoverer Performance TRENCH En, 


27 Feb 62. 


Ltr from SSD (SSVKE) to SSVXX, aba: Thorad Jr DSV-2C Study for 
Discoverer, 2 Mar 1962. 


Ltr (uncl w/o atch) from S5ZDI to SSEH, subj: 622A Program Summary -- 
Historical Report, 23 Jul :2, w/l atcH: 622A Historical Report. 


Memorandum for the Under Secretary of the Air Force, subj: Joint 
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150. 


151. 


152... 


1535 


154. 
155. 
156. 


Msg (C/Gp4) from Hq USAF to SSD LosA and MFSA, AFRAE- S-h, 1221472 
Sep 62. 


Msg (C/Gp4) from Hq USAF to AFSC, OAR, info SSD, LosA and AFCRL, 
AFRST . 82769, We21192 Sep 62. 


hisg {¢/ Gp) fron | Hg USAF to AFSC and SSD LosA, AFRAR-S-h, 
Dec 2 


0414352 
History Program 162 aad eles, 

Relocation List, 31 Jan 63. 

Background of Biomedical Capsule Development, Jun 63. 

History of Peareani6e; as Jan 63 to 30 Jun 63 (s/cplt). 


Ltr from SSD (SSZ) to AFSC (MSF), subj:~AF Support of Bioastronautics 
Program 698AA, 2 Aug 63. | : 
Ltr sigd i!ajGen Ben I Funk to AFSC (MSF), subj: Air Force Support. 

of Bioastronautics Program 6984, 26 Nov 63. 


Ltr from AFSC (SCG) to SSD (SSG), subj: Program 698AA, 9 Dec 63. 


Ltr (ofaph) : from = of a to SSD (SSG, Gen Funk), subj: Manned 


History of Pwogram 162, 1 | Jul-32 Dec 63, 8 Jan 64, (C/Gp4). 
veg (C/Gph) from AFSC to SSD LosA, MSF 3-3-2, 0322292 Mar_64. 
Msg (C/Gp4) from SSD LosA to MSF, SSGC -3-7, 6 Mar 64. 
SO PB-17, SSD, 1 Apr 6}. 
SO PB-22, SSD, 22 Apr 6h. 7 
History of Program 162, 1 jan bite 30 Apr 64, 21 Aug 6h. 
News Release 65-149, 31 Aug 65. 


Appendix to History of Brcoveren. List of Launches. 


21 Jan 59 to 
27 Apr 64. | 
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(UNCLE SSIF IED) MCEGRATION OF QUALTPATIVE PERSORNEL REQ QUIREMENTS 
ACTIVIT GS AT WESSER: DE BVELGPHeat DIVISION: © | 
(UNCLASSIFIED) In May 1956, AFPTRC esteblished o liaison offices 
at WDD for the purpose of eee Qualitative Personnel Require- 
ments activities. Since that dete, personnel and treining require- 
ments studies have been initiated on all weapon systems being developed 
by WDD. Two formal reports have been issued on System LO7A-1, end an 
initicl report published on System 315A. An initial report on System 
tee is scheduled for April 1957. The auee act of these studies on 


develop ment activities is much greater wher AKDC has Leen assigned 
responsi bs ility for the Initial Operational Cepebllity since ARDC 
becomes the implementing agency in these cases. The Qrki reports 
have bech used to prepare ansing documents, determine over-all train- 
ing rcoquirenents, plen tx cainins courses, end to provide a source of 
data for technicsl manuels. In view of the ebove ; it is apparent 
thet a satisractory and useful QPRI program has been esteblished as 


WDD. (RDIDIT, Capt. Nichols, ext 32). 
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copied from ARDO Weekly Activity Report dated 4 February 1957 WDETY- 57-265 | 
07-0605, pages 6 and Ts 


MAR 6 1957 
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(3) Reviews eee or progress ant Pindines reegives from 
contractor or other agencies pertaining to personel TEGULFEMGIUGy 
trainzng and nersconnel evelustion. Muhos recone. pmiations for cecsptesce 
of these reporvn and for duplenenting Rin sateen in gyeti]en: operations. 

(4) Determines requirenents for technical eeeiatencs 2, informxtion 
and gervices OF var Lous LPT egentics, ox obser fir Fores auencies, and 
provides technicul Beesacens sé 86 requiyed by WDOe inbes envroprieate rec 
for assistance in the planning end. comituet of work for which "00 is remocne 
sible. 

(5} Coordinates Poeeoner oni treining Re noetivities wink other 
offices oF WDoO, 2 wite other Air Force encies } VErbicinuting Li the 
men factors prem ane 

(S) Esbeblishes procedures for the mutuel erchease of infesmetton 
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| AFPTRC DIRECTIVE 
, 


CG SUBJECT: APPTRE Participation in WS-107A and WS~315A 


l. Purpose. Tie purpose of thie document is to define the perticip pation 
of AFPTRC in WS-107A and WS-315 and to. indicate: a manner of integrating | this 
effort with the cchae portions of the trunan factors program, 

2. Scope. Tate document reflects the methodology and — to be 

_- employed in the nuratin factors program es viotslized at this time. | 

3. Besponsibilities.- AFPTRG is designated the responsible agency for | the 
completion of the 4 asks defi ined in ABDC Rag 22-14. The taske which are of © 
greatest interest Co this project 6 are: 4 os | 

B. Qualitative Pereonnel Requirements Information (oF BS) 


b, Proficiency Standards and Evaluation ~ bath individ: anh end te: 


¢. Command Commmicat fous Operability. 


t 


© 7 d. Gackeek of. Mare le Feotors. 


e. Social aa Comunity Relatioa Studies. 


4. Integration.» The acconelishment of some of the ceaks listed above will 


be aided by the use of a dynam ie system mockup, a simulation device or array of 
devices hae will react to controls and display | inforaation in thea sena menner 
as the operational system. this dynamic mockup will L also be de eatetia: oe 
fectors work such as hunen enginering, and may elso be used in the training OL 


cadre personnel. To obtain opt inun resulte, the éynamic moc Chup: ¥illbe bud it Vid 


a 


‘the g sponsorship of -¥DD and will be controlled by a staff representing ell iube 


agencies. The location of the mockup and the exact cumpoaition of the poeree ie 


effectiveness staff have not been decided et this time; the planning in prezren: 


now fe aimed &t providing the most complete and efficient progran, 
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ae Generation of QPRI fron the data provided them by the acseciat: 
contractors, ‘The Techutesl piractive estebliching the procedures fer the 
Contractor to provide this informetion has been issued to those major contractor: 
associated with WS- 1074. | : 
$b, The establishment of a special Project Officer in regidenc @ at 


WDD, to be empowered to represent AFPTRG RG on all matters within the scope ¢ of an 


approved WDD hunan factors prograi. the representative will ig attached to Who. 


Adulinistrative ‘support for the office will ‘be provided by WE 5 however, the 


nature of program developnent and the functions involved require th et. { chig 


officer's services be available to all atafe aggacies of Hp, Hie. duties will 


be es folleatcc: 


(1) Provides infersation to Wee stat agencies ox status, plans 
and progress cf all activities of persomnel and ereining 
Bad acts ivities related to weapon system developwent for “whist 
ARPT AG. is baa aerate | ‘Specifically, HLasE activities Lae in. 
(a) Quelitative aided requirements inforuation. 
{b) Participation in operatinue and porsonne) angivesis 
progran. | 7 
(@) Individuat enc team ‘training studies. 
@) Relevant porttons of the AFPTRG technical pacereis 
(2) eons lates and recommends requirements to DO pert: esnine 
to R&D activities in the personnel and treining eres. 
(3) Reviews reports of progress and findings received E>ci3 


Contractor or at thor agencies pertai ning to persount! | 


requircmante, training and persouneal.evaluation., Helse 
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6) 


Reterminacs requirement for technical assistance, informe tion 
ant sexvices of various AFPIRG agencies, provides personnel 
technical assistance AE required by Wbd and/or makea 


appropriate vequbate for such assistance in the. planning and 


eonduct of work for which RDO is responsible. 


Coordinates AFPTRG personnel and training er, 
with other offices of WD 0, and with other Air Force egenci ee 


participating in the human factors progran, 
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a | 2. REPORTS CONTROL SYMBOL 
[_] SIGNIFICANT EVENT CI RESULTS ka 


Ve Serer tee pe ee 
“(CI ACTION REQUIRED [_] CHANGE 


be MANAGEMENT REPORT Le en eae ee) 
( 1 (i) System (C) PROJECT [[] TASK  ([(] ENGINEERING SERVICE. al. tana ts 


4. TITLE 
(U) Advanced Reconnaissance System 











8. NUMBER 


WS 117L - MR #3 


HQ ARDC ~ WDD 


& PROGRAM ETRUC TURE 






é 


& PARTICIPATING CENTERS 


AFCRC, WADC, RADC, AFPTRC 
10. PARTICIPATION/ COORDINATION/INTEREST 
USAF/AMC-P, APGC-P, ATC-P, SAC-C, ADC-C 7 
USN/CND-1, USA/C/S-I, Other /. CIA~I eee 02 


12. APPLICABLE AREAS 


100 


ile TECHNICAL GROUP 





A. [) TECHNICAL , & Cj) rasr , c. [_] Funos —_ b. (CL) MATERIEL a. [} raciuirie: 
| / 


*. (—) MANPOWER 6. (_] PERSONNEL He (] TRAINING so tt Elconrmacts 4. Co AIRCRAFT 
13. NARRATIVE 


a. .Authorization to obligate an additional $2,000, 000 beyond the $3,000,000 pre- 


viously authorized for System 117L was received 7 December 1956, in TWX, HQ USAF, a 
AFDDP-B 33590. 


b. tebees Contract AF 04(647)- -103 was let with the Mdaadohusetee Institute of Tech- 
nology on 25 Jan 1957. Work to be performed is in the Guidance and Control problem 
area. Funds allocated against this contract total $500,000. 


tC, Authority to obligate up to a total of $10,000;000 for FY 57 on the WS 117L 
, program in TWX, HQ ARDC RDSCBC-1-16-E, dated 15 Jan 1957, was received, 


: 
re 


d. Subsystem Project Plans are in the process of being written and Project number 
and task number assignments have been established. Upon completion of the writing 
of the Project Plans, a revision will be made to the System Development Plan. 
Target date for completion of these actions is the anniversary date of the WS 117L 
Development Plan, 2 April 1957. 


e. Inclosed is a list of project number and task number assignments made durin3 
the process of writing Project Development Plans. 


£. (1) PR #57-WDD-196-I dated 22 Jan 1957 was initiated to add $5,563,000 to the 
Lockheed Aircraft Corporation Contract AF 04(647)-97. 
mm «xt 
(2) OA #57-17 dated 25 Jan 1957 was initiated to ey ee $320, 000 to RADC for . 
continued effort in the Data Processing and Dissemination area for WS 117L. 


(3) OA #57-15 dated 25 Jan 1957 was initiated to transfer $195,000 to WADC for 
continued effort in research on conversion equipment for nuclear auxiliary power 
units and for continued esearch on solar auxiliary power units for WS 117L. 

(4) ° “OA #57-16 dated 25 Jan 57 was initiated for transfer of $422,000 to AFCRC 
for continued research in the Geophyescal. Environment Area for WS 117L. 
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MCEREGOR & WERNER, I 


FORM | 3 ; | 
ARBC sjur se UN PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE. ARL., VA. 20m 1C 





: ie ee Advanced Bp cous feesnce System ’ 31 January 1957 

" : @ | ~ . , | | ; 
: g. The summary of FY 37 funds initiated on WS 117L is: | . 7 

; | | ane Pecieed aleecate Corporation AF 04 (647) - 97 $8,563 ,000 | 

; : Massachusetts Institute of © AF 04(647)-103 200,000 

x _ Technology. a 

a ee WADC a “4 OA #57215 | "195,000 

7 ae RADC | | OA #57-15°/7 320,000 

a AFCRC 7 7 OA #57-16 422,000 

- : | | : TOTAL $10, 000, 000 

; | c+ Rh. Reproduction and distribution of this report is forbidden except on express 

: approval of the WS 117L Project Office. : 

: 1 Incl ae 

: Project Number Assignment 

; 1 page (SECRET) 
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CHARLES H. TERHUNE, Jr., Colonel, 7 
Deputy Commander, Technical Operations 
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PROJECT NUMBER ASSIGNMENT 


- Project 


Airframe 
Propulsion 
Auxiliary Power Unit 


Guidance and Control 


_ Visual Reconnaissance 


Ferret Reconnaissance 


‘Infra-Red Reconnaissance 


Ground Space Comminication 


Data Processing 


Geophysics 


Unassigned 
Unassigned 
Unassigned 
Unassigned 
Unassigned 


QPRI 











Task #'s 


39791 


(39750 - 39767 
"39768 - 39782 
39783 39790 

39800 -' 39811 

39812 39821 

39822 39831 

39832 - 39839 

39840 - 39854 

39855 - 39862 

39799 


39863 - 39864 
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ae Copy 1 of 
H. R, Lawrence A. F. Donovan | 1 April 1957 
( P, Dergarabedian 
L - Proposed Use of IRBM as Booster For | J. Bs Kendrick 


me Multi-Stage Vehicles 


The accompanying data sheets cover the work done to date on three new 
designs using the IRBM as booster for the following multi-stage vehicles: 


Test Vehicles 


1. Two-Stage Re-entry Test Vehicle M = .23 Payload 500 pounds. 


2. Two-Stage Test Vehicle M-= 25 Payloac 0 pounds. 
| 3. Four-Stage Test Vehicle M = 29 Payload 90 pounds, 
Satellites 


1. Two-Stage Vehicle. Payload 50 pounds. Orbit at 190 mi. altitude. 


2 2. 


Three-Stage Vehicle. Payload 200 pounds. Orbit at 300 mi. altitude. 


These combinations of vehicles are attained by uniting the Thor and the 
RTV in various stages, A brief study of the interstage connection between 
i Thor and RTV reveals no major modifications needed to make the connection. 
The spin-rocket system of the RTV is also utillized in those designs (with 
streamlined fairings). The Thor guidance system is replaced by a simpler, 
lighter system for these designs. In view of the simplicity of these modifi- 
9 ni cations, it is expected that the development costs involved in the above 
LN proposals will ve very nominal. 


The performance and payload capabilities of these arrangements seem to 
justify further consideration of their potential uses. Please let us know if 
we can be of further assistance in the development of the idea. 


o* J. B. Kendrick 
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SUMMARY 


1, The present proposal is to assemble multi-stage rocket vehicle 
using the IRBM "Thor" as first stage or booster, and the T-65 as second 
stage. The plan appears to be feasible without extensive changes to the 
booster or to the T-65 (see Figs. 1 and 2). The nose cone of the Thor may 
be removed and the interstage adaptor attached at Sta. 50. The standard 
T-65 motor and spin rocket installation as used on the RTV are assumed 


| for the second stage. Some weight saving modifications to the guidance and 


control equipment aid power supply are assumed, and specified. 


2. The payload-velocity-range characteristics of the resulting two- 
Stage vehicle are as follows: | 


Payload, lbs. Max. Velocity, ft/sec. = Max. Range, n mi. 
0 | 25,400 a 
500 23 ,300 | — 5,300 
1,000 21,500 | 4,150 
2,500 18,700 2,800 


3. The bending moment imposed on the interstage connection by the 
sudden application of 3° motor tip at burnout of Stage 1 is about 500,000 in.1t 
applied load. This imposes a stress on the booster at Sta. 141 of 2500 psi and 
on the T-65 motor of 6000 psi. These moderate stresses are higher than any 
gust load condition would impose, but seem to indicate that the structural 
problems involved in the proposal would not be critical. 


4, Given the IRBM booster and the T-65 motor with spin-up rocket in- 
stallation as used on the RTV, the cost of assembling the two-stage vehicle is 
seen to be very nominal. In fact, this is the lowest cost rocket vehicle havin 
a range of about 5000 miles which has come to the author/s attention. 


5. In addition to its suggested use as a Re-entry Test Vehicle for tests 
on a half-size nose cone of the ICBM, many other applications may be devised, 
such as a weapon, decoy or reconn. vehicle. By virtue of the ease of adapt- 
ability from available parts, the latter possibilities should be given further 
consideration. Some interesting possibilities can also be obtained Ly use of 
three-and-four-stage combinations of available parts. 


6. A two-stage satellite vehicle capable of orbiting a payload of 50 lbs. 
can be obtained, by modifications to the Thor guidance, autopilot and power 
supply, and be use of an 18:1 expansion ratio nozzle on the T-65. With 
similar modifications, a three-stage satellite capable of carrying a payload. 
of 200 lbs. can be obtained. : | 


7. If a four-stage vehicle is assembled with the IRBM booster and all 
three stages of the RTV, a Mach number of M * 29 can be attained with a 
payload of 90 obs. Using the low-thrust attitude-control system after Stage 1 
burnout, it is possible to provide re-entry angles of 20 degrees or less with 
range.values of about 2000 miles. 
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PROPOSED TWO-STAGE sROCKET MEHIORE 
USING IRBM BOOSTER 
WITH T-65 SECOND STAGE 
Payload ~ fio Sao 500 lbs . 3 | 
., Maximum Range a 48 7 - 5, 300 n mf 
i stage 1s Buerndut Altitude +210, 000 ft = 
Si ithe «a . 
Stage 1 Burnout Velocity 7 12,600. ft/pec> 
Stage 2 Burnout Altitude | 400,000 ft 
Stage 2 Burnout Velocity 23,300 ft/sec 
Apogee 4x10° ft, 
Re-entry Angle | 20./ degrees from horizontal 


Plan of Operation 


Fire Stage 1. Climb vertically for 10 seconds, then 
programmed turn to angle of 20 degrees using pro- 

grammer and autopilot mounted in Stage 1. Conventional 
Stage 1 controls with vernier & anti-roll to stage burnout 
and for 6 seconds thereafter. 


Separate and fire spineup rockets to get 4 revs/sec, 


Fire Stage 2, after separation and spin-up initiated by 


programmer, — "Spin velecity will maintain ‘constant 
attitude fo dase 1 degree, | 


‘Separate nose’ cone. ‘by pyfotechnic- or mechanical expulsion 
unit, initiated by” time fuze, after burnout of Stage 2. 


‘Nose cone has no prpee e control; hence will re-enter at 


any angle.and will tend to oscillate. 
Stability, damping, temperatures, pressures and radiation 


effects can be measured under conditions comparable to 
ICBM re-entry. 


Data can be telemetered to ground stations, 
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TWO-STAGE TEST VEHICLE PROPOSAL 





The present proposal is to assemble a two-stage rocket vehicle using an 
IRBM as booster, with a standard T-65 motor as. the second stage. This two- 
Stage vehicle might be used as a Re-entry Test Vehicle, capable of carrying 
an ICBM nose cone (one-half size) weightng 500 Lbs., with a re-entry Mach 
“number oF about M = 23. 


The basic Thor vehicle is not changed except to remove the nose cone and 
replace it with an adaptor which supports the second stage (see Fig. 2). The 
gross weight of the two-stage vehicle is about 5000 lbs. greater than the orignal 
Thor, but the burnout velocity of Stage 1 is still about 12,600 ft/sec. with the 
two-stage missile carrying 500 lbs. payload. The original guidance and autopilot 
system is assumed to be repalaced by a lighter system for such tests. 


The flight plan (see Fig. 1) is to use the conventional IRBM controls and 
anti-roll:& verniers through the boost period and for 6 seconds thereafter, then 
to separate and fire the second stage immediately. The RTV spin rocket system 
gives 4 revs/sec., which provides stability and attitude control during the 
second stage burning period. After burnout the nose cone separates and con- 
tinues on trajectory without attitude control. Its shape is believed to provide 
sufficient stability to cause it to align itself with the flight direction on re-er 
Temperature effect and stability characteriestics may be measured and tele- 
metered to the ground. 3 


The ICBM nose cone weighing 3500 lbs. consists of approximately fifty 
(50) percent warhead and an equal amount of shell and structure. The same 
deceleration would be obtained on a model in which the drag/weight ratio was 
held constant. For a half size model, the drag is reduced by a factor of four 
due to the reduction in size, and the weight should also be reduced by a factor 
of four, to give the same deceleration. Hence, the weight of the half size mode! 
would be 875 l1bs., or of a one-third size model 390 lbs. The weight of a scale 
model varies as the cube of the scale; hence the half size model would weigh 
1/8 of 1750 lbs. or 220 lbs., while the 1/3 size model would weigh only 65 lbs. 
Ample weight is then available for extra skin gage and for telemetering equipment 


The re-entry angle can be varied from values of the order of 20 degrees 
corresponding to the ICBM to much higher angles, by adjusting the autopilot 
programmer during the launch phase. The similitude conditions to be expected 
for the, proposed Re-entry Test Vehicle are as follows: 


Similitude Condition ICBM eee 
Re-entry Velocity, ft/sec 23,000 23 , 300 23,300 
Re-entry Angle, degrees 18 | 18 - 90 18 - 90 
Reynolds Number Ro | 1/2 Ry 1/3 Ro 
Max. Deceleration. "g's" 60 60 60 
Heating Period, sec. te to Co 


—sus IN BUILD-UP OF TWO-STAGE VEHICLE 





HALF SIZE ICBM NOSE CONE 
Changes To ya Weight 500 lbs. or more 
STANDARD THOR* A 


Remove 3500 1b. TANDARD T~¢% MOTOR 
Nose Cone 
Replace 1961 1b, Guidance 
and power supply with system 
weighing 465 lbs. 









Weight 8160 lbs. 
SPIN ROCKET 
Similar to RIV 
Weight 150 lbs. 
f drops off after .5 sec. 
he 


fl 
a Ak 7 


a 





1 
sdure 


ADAPTOR 
Interstage Connector (200 lb) 


A 


d - 
34 standard 6.13:1 Exp. Nozzle ; ‘ 
| Isp = 208 sec. (High Att.) y 
! | Vox Tap8 = 6700" ft/sec. 
11:1 Expansion Nozzle 
Isp zs 218 sec. : 
| | Vex # 7000 ft/sec. 5 
yN 18:1 Expansion Nozzle 
Igp # 225 sec 
Vex # 7250 ft/sec. 
Extra weight 100 Lbs. 
ara  @eMTROL 
*kThe Standard Thor is assumed to have | 
the following characteristics: 
Empty Weight © 11,635 lbs Dry é 
: : 13,532 lbs Wet pee 7 . 
Gross Weight 111,438 lbs. = ageP'N € 
Burnout velocity 14, 700 ft/sec | , 
at 400, 000 ft. 
Vernier control 6 sec. Peta TRAIECTOR 
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TRAJECTORIES AND_GROUND STATIONS 


Long Range Trajectories. The two-stage test vehicle can be launched 
a long range trajectory of about 5300 n, mi. by tipping over to an angle of 
about 20 degrees near the end of Stage 1 burning period and holding that angle 
constant Bpetget Stage 2 Prieaini period, which is- ‘asagmed to commence about 
shurnout. Ground statis scuthia. tybe of ateration 


fice che ae ‘ond | 

and: at: suoh 
pieieede ae burnout will occur above an altitude of 40,000 ft. This procedure 
will reduce the range to about 2000 miles for 20 degree re-entry angles. 


Lofted Trajectories. By firing the first stage nearly vertical, and de- 


laying Stage 2 firing until the downward leg, the range may be peaucen to anv 
small value desired. This technique is feasible by use of low-thrust attitude~- 


control nozzles, utilizing the remaining LOX tank gas pressure. Such lofted 
trajectories will give rather steep re-entry angles, of course. but such may 
be desired for some tests. The attitude control may work in two ways: 


1. Maintain the missile nose up until ready to fire Stage 2. Then 
Separate, spin-up and fire Stage 2, which points downward. 


2. Tip the missile over to nose down attitude. Then separate, spin-up 
and fire Stage 2. (The latter technique requires gyros capable of 
operation through a range of about 180 degrees change in attitude.) 


ELEMBTERIUG oF 
The » ENTRY DATA 
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WEIGHT SUMMARY AND PERFORMACE ESTIMATE 
TWO-STAGE RE-ENTRY TEST VEHICLE WITH SPIN-UP 

Present weight empty of IRBM (Dry) 11,635 lbs. 

Residual Propellant 1,897 
Present weight empty of IRBM (Wet) 13,532 lbs. 

Usable Propellant | 97 ,906 
Gross weight.of present IRBM 111,438 lbs, 
items to. be removed | | -5,461 

Nose cone 3, 500 

Structure forward Sta. 151 382 

AC guidance unit . - 991 

Autopilot units, supports, batteries 227 

Reduce size of vernier tanks 200 
Items to be added | 9465 

Autopilot and programmer 150 

Power supply 115 

Adaptor for T-65 200 | 
Net weight of Stage 1 | 106,442 lbs 

(O 1b. Pay 

Add T-65 and 500 lb. Payload 8,810 8.310 


Model payload and fitting 500 
T-65 with standard nozzle 8160 
(including 6978 lbs. propellant) 


Spin-up rocket installation 150 (drop off after .5 sec) 





Launch weight of Stage 1 7 115,252 lbs. 

Less usable propellant _ 97 ,906 

Empty weight of Stage 1 : 17,346 lbs. 

Estimated Burnout Velocity - Stage 1 ** 270,000 ft 12,600 ft/sec 

Velocity increment - Stage 2 s 6700*1gES00 -285 = 40,700 

Estimated Burnout Velocity - Stage 3 23,300 ft/sec 
| (Ms 23.9) 


1, 309 x10 1.66 — op. 
#1, = Mag7e Oe x Thoy = 208; 1, x g = 6700 ft/sec. 


(Standard 6,13:1 expansion nozzle) 


wkdv/dw = -,44 ft/sec/1b. See Fig. 4 
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WEIGHT SUMMARY AND PERFORMANCE ESTIMATE 





TWO-STAGE SATELLITE VEHICLE 





Present weight empty of IRBM (Dry) 11,635 lbs. 
Residual Propellant 1,897 
Present weight empty of IRBM (Wet) | 13,532 lbs. 
Usable Propellant 74. 72 97, 906 
Gross weight of present IRBM 111,438 lbs. 
Items to be removed | -5,461 - 
Nose cone 3,500 
Structure forward Sta. 151 382 
AC guidance unit 991 
Autopilot units, supports, cables 161 
Power converter, supports, batteries 227 
Reduce size of vernier tanks 200 
Items to be added ; 4485 
Autopilot and programmer 150 
Power supply 115 
Adaptor for T-65 200 
| Control of attitude ~ system*, 20 
New weight of booster stage 106,462 lbs. 
Add T-65 and Orbiter installation 8,460 
Orbiter payload and fittings 50 
T-65 with 18:1 nozzle** 8260 
(including 6978 lbs propellant) 
Apin-up rocket installation 150 


a a a I aN a ce 


Launch weight of Stage 1 114,922 lbs. 


Less usable propellant 97,906 


Empty weight of Stage l : 17,016 lbs. 
Estimated Burnout Velocity = Stage l 12,750 £t/sec@ 275,000 ft 10,750@10°Ft, 


Velocity Increment - Stage 2 *® 7250%*1 ¢-B310 7 | 13, 250 


Earth's Rotational Velocity 


1,500 


Estimated Burnout Velocity - Stage 2 | 25,500 ft/sec 


Required Orbit Velocity at 10°ft, (190 mi) | 25,400 ft/sec 


*Standard vernier system (6 sec. after burnout)ccoktinues until altitude is 

about 350,000 ft. Long duration jetsystem may utilize LOK tank gas to turn 

body to horizontal and hold it for about five (5) minutes, while coasting to 
apogee. 


; , 
*e1, 1.309 x 10" , 1.790 = 225; Ig) X 8 ® 7250 ft/sec. 
(18:1 expansion nozzle) 
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STRUCTURAL CONSIDERATIONS 





(See Figure 3) 


Consider bending moment on interstage connection due to sharp edge 
side gust of 60 ft/sec., applied at maximum dynamic pressure con-~ 


dition of quay = 800 lbs/sq ft., Altitude # 35000 ft., 


Velocity » 1500 ft/sec. 
Change in angle of attack =» 60/1500 = .04 rad. 


Side force on nose « CG qs -«# 2.0 x 800 x 4.9 x .04 


Bending moment at rear of Sgt. =# 315 x 300 
z 100,000 inch lbs. (applied) 


Casé 2,, Consider bending moment at interstage connection due to suddern 


application of control on the main motor. One degree tip of main 
nozzle gives a moment of | 


Mop ® ee x 45 = 120,000 ft 1bs/0 


@ 


Angular acceleration about the center of gravity will be 


M _ 120,000 re ee | 
Pa, di 300°000 s 0.4 rad/sec’/0 (near burnout) 


3 


Moment at interstage connection will be 


2 ‘ | 
Moe Il « ML, 2000, + 20° x 0.4 » 14,400 ft 1b/o 
3 x 520 : = 172,000 in 1b/o 


*Present T@65 is designed for hoisting moment of 505,000 in 1b. 
and hence could take at least 3 degrees of motor tip. 


M 
Bending stress on Sta. 151; f£ »  * ee x 37 
=» 2500 lbs/sq in 


This corresponds to an increase in tank pressure of about 7.5 psi. 


Bending stress on rear of T=-65 z 500 O90 t2 2 L 


* 155° x .125 
= 6000 lbs/sq. in. 


Reaction to resist Bending Moment R # M/d 


Where dz 36 in. Rea aj = 14,000 lbs. 


It is simple to carry this load on two rings of adaptor. 


*For further analysis of T-65 load conditions, refer to Thiokol Report SP - 59 


"Preliminary Model Spec, Rocke 
SP-59", 5 July 55, (Conf,) 


t Motor, Solid Prop. T-65, 24-KS-50,000. 


UL | 4 Pe ae 2 
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PROPOSED THREE-STAGE SATELLITE VEHICLE 
USING. IRBMsBOOSTER 
WITH TWO STAGES OF RTV 





Yoo e 
Soar ; @ -~* ‘- t 
as Fwy aes 
Ye at rs ee 
« v "ye 
mn jag , 












+e eo "Sand 5 ‘welghie™ “pone Fi 200 | * 8. ‘nerdiag papied 
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Plan of Operation 


Fire Stage 1. The vehicle then executes a programmed 
turn to horizontal at apogee, using autopilot. Con- 
ventional controls to burnout, with low-thrust vernier to 
apogee for attitude control. 


Separation, Spin-up and Stage 2 Ignition. The second 
stage is ejected using pyrotechnic or mechanical 
ejector unit, initiated by programmer on Stage l. 
Motion of separation causes spin-up rocket ignition. 
Stage 2 motor ignition, and initiation of time fuze for 
Stage 3 ignition. 


Stage 3 Ignition. After time fuze ignites Stage 3 it is 
launched through guide rails attached to empty Stage 2, 
thus minimizing its dispersion. 


ae T est 
ee 


Depending - ‘on tthe purpose. ‘ef ‘the 
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WEIGHT SUMMARY AND PERFORMANCE ESTIMATE 
THREE-STAGE SATELLITE VEHICLE WITH SPIN-UP 
Present weight empty of IRBM (Dry) - 11,635 lbs. 
Residual Propellant 1,897 | 
-Present weight empty of IRBM (Wet) 13,532 lbs. 
Usable Propellant | 97 ,906 7 
Gross weight of present IRBM | | 111,438 Lbs. 
Items to be removed - Same as p. 7 | ~5,461 
Items to be added - Same as p. 7 “485 
Net weight of Stage 1 a 106,462 
Weight of Stage 2 | | z 9,980 
Satellite Payload | 200 
Three Recruit Cluster | 1,270. 1470 Gross Wt. Stage 3 
(including 3 x 263 lbs. propellant) 
T-65 motor with 18:1 nozzle 8, 260 
(including 6978 lbs. propellant) 
Spin-up rocket installation 150 
_ Launcher for Stage 3 100 | 
Launch weight of Stage 1 116,442 lbs. 
Less usable propellant | 97,906 
Empty, weight of Stage L 18,536 lbs. 
Estimated Burnout Velocity - Stage 1 12, 050 ft/sec@255,000ft 7,736 @ 300 mi 
Velocity increment Stage 2 = 7250 legies— « 9,000 
Velocity increment Stage 3 = 7400 lg 470 0 a 5,700 
Earth's rotational velocity _ | _1,500 
. Estimated Burnout Velocity - Stage 3 23,930 ft/sec 


Velocity required to orbit at 300 mile. altitude 23,900 ft/sec. 


. 
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DISPERSION OF STAGE 2 





Deviation from direction of launch s ¢ @ ~2 ~6in a wt - a sin wt 
7 Ww lea 


where M =z -unbalanced moment - ft, lbs. (various causes) 
A s polar moment of inertia about longitudinal axis - slug er? 
B sz - moment of inertia about lateral axis thru cg. 
aa 
ws Spin frequency in rad/sec. 


Cause 1 » Malalignment of thrust axis 1/4 degree = .0044 rad. 
So Ms» 50,000 x .0044 x 12' « 2640 ft. lbs. 


A s 2 x L000 x 1s 620 slug Et? to 120 slug fer (at burnout) 


Be Se ee x 25° x 195,000 slug et" to 39000 slug et” 
e : 


a 0032 | .0032 


wos a X 4 - 25 rad/sec using spin-uPp rockets. 


Then g « ——*040_ 2 .0068 rad. = .39° 





034 rad, 


B96 x 25° 





Dispersion angle © .034 78000, = .0152 rad. » 0.87° 
b 


Cause 2 - Unbalanced mass distribution; i.e. dynamic unblance, 
The empty motor can be balanced to the order of 107 5rad, 


The loaded motor can also be balance to the order of 107° rad, 


This cause of dispersion is thus seen to be several orders of 
magnitude less that Cause 1 above, 


Cause 3 = Tip-off from booster, The attitude of the booster is assumed to be 
held accurately to .001 rad. * Ejection of Stage 2 and spin-up in 0.5 sec. 
are expected to increase this value to .002 radian; i.e. 45% of Cause 1, 





Conclusion: ¢ yi = yi? : yo" + y37 + coves Fa is believed to be of the 


order of 1 degree for Stage 2, 


*Such guidance accuracy may require heavier equipment than assumed in the 
weight summary. 


' 
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"DISPERSION OF STAGE 3 
Cause 1 - Difference in ignition timing for three (3) rockets, It may be 
assumed that all 3 rockets ignite, but one of them ignites .005 sec. 


before the others, thus giving an increment of thrust (say 1/3 of 
37,00C lbs) for 004 sec, at moment arm of 3 inches. 


H 2 MAE « 32.000 9005 x 1". 30, ft. ib. 


Aa 25 UI x 47s 17.5 slug ft* to 8.0 slug £t” 


9 


Be 470 x g* = = 3500 slug ft to 1700 


as .005 005 


‘bye 0K, - .0048 rad. 
t 8.x 25 
y1= -0048 oxAth. = .001L rad. 


Cause 2 - 2% difference in thrust of one of three motors 


Ms .02 x 37,000 x $ » 185 ft. 1b, 


. = .0011 x 482 5 0068 rad. 
Y, “30 
Cause 3 = Malalignment of thrust line of one motor 1/4" s .0044 rad. 
= .0011 x 289 . 0.035 rad. » 2° (Probably less) 
¥3 


Conclusion: é Yy = V (ys ya t+ (YQ )o + (¥y )3 is believed to be 


-of the order of 2 to 3 degrees, according to the above analysis. 
‘This will vary as 1/w°; hence a slight increase in spin rate 
would be desirable. 


a ae EN ang 


a ee RN gt Rs A NG Ee LE = 


RTV lst Stage 10,500 lbs (less fins) 
including 6978 lbs propellant 
plus spin-up rockets 150 lbs. 
which drop off after .5 sec, 


RIV 2d Stage 1770 Lbs. 


including 3 x 263 lbs propellant 
Launch Weight of Stage 1 
Less usable propellant in Stage l 
Empty weight of Stage 1 


Estimated Burnout Velocity of Stage 1 
Velocity increment Stage 2 # 7250 log 
Velocity increment Stage 3 s 7400 log 


Velocity increment Stage 4 «2 7400 log 


Estimated Burnout Velocity - Stage 4 
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WEIGHT SUMMARY AND PERFORMANCE ESTIMATE 
FOUR-STAGE VEHICLE WITH IRBM AND RIV 
‘Present weight empty of IRBM (Dry) 11,635 lbs. 
Residual Propellant 1,897 
Present weight empty of IRBM (Wet) 13,532 | 
Usable Propellant 97.906 | | _ 
Gross weight of present IRBM | 111,438 lbs. 
Items to be removed - Same as p. 7 ~5,461 
Items to be added - Same as p. 7 - 2485 
Net weight of Stage 1 = | , 106,462 lbs, 
Weight of Stage 2 10, 500 


116,962 lbs. 
97,906 — 
19,056 lbs. 
11,800 ft/sec 


ay - 285 = 7,800 


“abs | » 4,400 


aye ® 5,400 
29,400 ft/sec 
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APPENDIX 


METHOD OF COMPUTING PERFORMANCE 





The performance of Stage 1 was computed on the 1103 Computer in 
the same detailed manner as for the IRBM, Four values of burnout 
weight were used; i.e., the nominal weight of the standard missile and 
three higher values, Burnout velocity and altitude is plotted in Fig. 4 
as a function of burnout weight for the case of 97,906 pounds of usable 


‘propellant. 


For later stages, the velocity increment is shown in Fig. 5 as a 


_ f£unetion of mass ratio for various vlues of effective exhaust velocity. 


The effect of gravity and drag for Stage 2 operation in a long range 
trajectory was computed on the 1103 Computer, and found to be 

285 ft/sec. The velocity increments determined from the chart should 
therefore be decreased slightly for gravity and drag. 


Range as a function of burnout velocity is shown in Fig. 6 for the 
IRBM family of missiles. The four points computed on the 1103 Computer 


are distinguished by asterisks. 
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20, REQUIREMENT AND/OR JUSTIFICATION 
System Requirement No. 5 dated 17 October 1955 and subsequent letter 
directive from WDD dated 23 December 1955 assigned to AFCRC the responsi- 
bility for providing environmental data which affect the design and testing of 
ARS vehicles. Based on independent studies by the Geophysic Research Direct- 
Grate the three design study contractors and conferences with personnel of the 
WSPO, it was concluded that in four areas of geophysical environment insuf- 
ficient data were available for -successful design and test of the Advanced 
Reconnaissance System Vehicles. The four so considered are (a) Meteor Physics 
(b): Density at Orbital Altitudes, (c) Solar Radiation in the U.V. and X-ray 
Region and (d) Thermal Radiation. Specific discussions of requirements for 
additional design data in each of these areas are included under each task. 


21a. Brief and Military Characteristics 


The objective of this project is to provide environmental data consider- 
ed essential to insure and simplify the design of a successful Advanced 
Reconnaissance System. 
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21 b. Approach 
See individual Tasks. (21¢) 


21 Ci Tasks 


1. (a) T-39791 - Solar Radiation Program in Ultraviolet and X-ray 
Region for ARS | eee See 


(b) This task will be accomplished through a combination of "in-house" 
and contractual effort. Currently the contractual effort is by Comstock and 
Westcott, Inc., under Contract AF 19(604)-1889. Other contractors contemplated 
at the moment are: University of Chicago, Chicago, Ill. and Radio Corporation 
of sate New York, N. Y. 

(c) Task objective is to determine the intensity of Solar U.V. and 
Soft X-ray radiation as it would strike the satellite and the extent of damage 
due to collisions of molecules, ; atoms and ions with the satellite surface. 


Requirement and/or Justification | 


Vehicle design will be affected by radiation in the solar ultraviolet 


and X-ray region. It has been shown by GRD that the quantum yield of photo- 


electric effect on metals exposed to short wavelength ultraviolet is about 250 
times as great as that of the conventional photoelectric effect in the visible an 
near UV. Thus, since a vehicle traveling at 500 km is essentially receiving 
unfiltered solar radiation of low wavelength, one must consider a possible 
"charging-up" of the metal due to the loss of photoelectrons from the surface. 
This charge can theoretically rise to a high voltage, depending on the wave- 
length and intensity distribution of the incident radiation. Such a charging-up 
could influence the telemetering or other electronic functions of the equip- 
ment in the vehicle. Also, it is known that short wavelength ultraviolet causes 
deterioration of a plastic surface. This could fog plexiglass and damage rub- 
ber-like materials. Present data are inadequate to evaluate this effect simply 
because we do not know within several factors of ten the solar intensity above 
the atmosphere at wavelengths below 1500 Angstrom Units and we believe that | 


design purposes can therefore not be satisfied. 


The effect of atmospheric composition at 500 km is difficult to assess. 
There might be heating of the vehicle to contend with, due to recombination of 
atoms on the surface as-well as impacts with other atoms and molecules. 
Such a heating effect would be super-imposed on that. due to solar radiation 
and would act even at night when the vehicle is shielded from the sun by the 
earth. Since solar ultraviolet and X-ray radiation is part of the total picture 
of the integrated interaction of the sun and the earth's atmosphere and data of 
this kind are extremely scarce the measurements of these variables at vehicle 
altitude would be unique. These measurements would give us information as 
to the physical mechanisms operating in the ionosphere and delimit in an 
essential fashion thetonospheric functioning by giving us a better understand- 
ing of the nature of atmospheric ionization. This would assist in the forecast- 
ing of ionospheric propagation and could Ponte tues: toward the solution of the 
a communications probleni ae , 
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(d) Approach 


At the present time, there are two main areas of research: 


(1) A laboratory investigation of the effect of collisions of 
particles, atoms, molecules and ions on solid surfaces (sputtering) conjoined wit 
the effect of recombination of atomic species on solid surfaces. | 


This laboratory study will be carried on mainly in-house, 
but with modest contract let for auxiliary studies. | 


| Primary in this research will be the problem of developing 
ultra high vacuum mass spectrometer tubes for study of the effect of ion 
bombardment of surfaces. Such a tube would require suitable component parts, 
valve sealants, tubing and pumps to obtain this vacuum. This is necessary to 
duplicate in the laboratory pressures at satellite altitudes. The feasibility 
of this development has already been established by in-house work, About half 
of this is finished, leaving principally design engineering. —— 


Different techniques, among them molecular beams, will be 
used for the acceleration of the non-charged particles on receiving test 
plates the nature of which will be determined by vehicle design. In particular, 
the effect on metals will be examined. The plates will be tested by a variety 
techniques, microscopes, etc., for possible damage due to momentum trans- 
port (sputtering). | 


(2) Solar ultraviolet and X-ray study -- The goal set in this 
research is the measurement of absolute intensities of the solar spectrum 
from 1500 Angstroms down to a few Angstroms. This program is divided into 
three phases, laboratory investigations, measurements of solar intensities 


dn rockets and finally, construction of the satellite instrumentation by mini- 


aturization of rocket instrumentation. 


This region of the spectrum is relatively unexplored; hence, 


_a whole new system of monochromators, sources and detectors must be con- 


structed. First, there must be the calibration against a primary detector, 
thermocouple not calorimetric. These secondary detectors must be reliable 
and reproducible. In type, they may be dependent upon the interaction of 
radiation with a filling gas or on the effect of radiation upon a cathode. 
Therefore, laboratory work will be needed to select adequate detectors. 


The monochromators. to be constructed are unique in. design 
and rather elaborate in the equipment necessary to perform the desired calibra-~ 
tion. They have already been designed and are presently under construction. 

To put them into actual- operation will take an extensive period of working-out 
of the manifold details and problems involved. 

7 The construction of detectors will be to a large extent 7 
under contract. —_ ) 
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Because the interaction of matter with radiation in this 
region is as yet little understood, the objectives can only be reached by 
an extensive deepening of our insights into the nature of these processes, : 
For example, a predicted phenomemis that of photoconductivity effect. This, 
when more fully investigated, may yield a possible secondary type of detector. 


The process of building suitable detectors can only. go on 
simulateneously with this type of exploratory research. After the laboratory 
phase, the instruments will be flown in Aerobee-Hi rockets to measure the 
radiation intensity above the earth's atmosphere. The number of flights 
necessary will be at least six, poesinry increasing to eight or nine depending 
on results. | - 


2. (a) T-39792 Interplanetary Matter and Meteor Physics in 
Relation to ARS 


(b) This task will be accomplished through a combination of “in- 
house" and contractual effort. Currently the following contracts are in 
effect: | 2 


(1) - AF 19(604)-1894 - Temple University . 

(2) - AF 19(604)-1908 - Oklahoma A and M 

(3) - AF 19(604)-1901 - Smithsonian Observatory 
(4) - AF 19(604)-1892 - Stanford Research Inst. 


No other contracts are contemplated at the moment. 


(c) The objective of this task is to determine the possible hazard 
from meteoric bombardments to a vehicle above the earth's atmosphere and 
to provide data as to the spatial distribution, size, composition, and velocity 
of micrometeoric matter. 


Requirement and/or Justification 


The hazard from meteoric collision with a body essentially in inter- 
planetary space, unprotected by the earth's atmosphere is not very well 
known. The probability of collisions intense enough to destroy the vehicle 
or affect its operation is very important in the design of a protective "meteor 
bumper" to insure proper operation of the vehicle. These meteoric collisions - 
may result in dangerous surface erosions affecting heat exchange properties 
and optical windows. Stability, temperature control, reliability may all be 
influenced by meteoric bombardment. 


Information regarding the influx of meteoric material into the earth's 
atmosphere has been collected by the following methods: visual observations, 
photography, radio reflections from meteor trails, and telescopic observa- 
tions. From such studies and measurements, the diurnal and seasonal variations 
in the influx of sporadic meteors, velocities and radiants of shower meteors, 
velocity distribution of sporadic meteors, mass distribution of meteors, and 
spatial density of meteors have been determined. These measurements give 
a value for the rate of influx of interplanetary material into the. earth's 
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atmosphere of 5 x 10° gm per. day. However, these ground-based methods are 
limited and a grave anomaly, of importance to the ARS, exists. Since the 

visual and photographic methods are only sensitive to meteors of visual 
magnitude +5 (1072 grams mass, 101 ergs energy) and the radio and telescope 
methods to visual magnitude of the order of 48 (mass x 1074 gm, energy 

6 x 10° ergs), information derived from these methods regarding meteoric particles 
with mass less than 10°* gm is seriously lacking. These smaller particles are 
far more numerous and therefore have a high probability of encountering a vehicle 
above the earth's atmosphere. 


The anomaly on the influx of interplanetary matter arises from vari- 
ous indirect measurements of the fine interplanetary matter. These measure- 


ments include determination of the density of matter in the zodiacal cloud, or 


the interplanetary dust cloud, by S. C. Van de Hulst and C. W. Allen; measure- 
ments of the nickel. content in deep sea ocean sediments by H. Pettersson and 
H. Rotsch; and initial rocket soundings from V-2 and Aerobee rockets. These 
measurements indicate a rate of accretion of interplanetary matter by the’ 
earth as high as 5 x 1010 gm per day, up to a factor of 10% times higher than 
predicted from regular methods of observation. It seems, also, that this 
high rate of influx may be necessary to explain the presence of the E region 


lonization during the night. This higher rate leads to a*probably encounter 


for visual magnitude 15 (energy 1010 Bev) of one hit per square meter per 
second. Such impact rates are significant for a vehicle with a required life- 
time of about a year. These impact rates may possibly be further increased 
by a factor as great as 10* to 106 if geomagnetic focusing of cosmic dust 
particles, suggested also by S. F. Singer, was detected experimentally. 


From the standpoint of ARS, the hazard to space vehicles in an inter- 
planetary environment seems closely dependent upon the effects of inter- 
planetary matter, as well as such other factors as cosmic radiation, atmos- 
pheric drag, and energetic solar radiation. On the one hand, relatively large 
impacts may result in penetration of the vehicle surface and subsequent de- 
struction of important equipment, affecting the usefulness of the vehicle, 
while smaller impacts would result in an abrasion affecting the usefulness of 
lenses and photosensitive surface areas, etc. . 


It is therefore necessary to determine the probability of collisions 
with interplanetary particles as a function to time, and the effect of the indi- 
vidual collisions on the vehicle in order to determine design criteria for ARS. 
These requirements may be fulfilled by a measurement program involving 
high altitude rockets and satellite type vehicles, and direct laboratory studies 
of high speed impact interactions. Related studies that would support direct 
probing methods are also of interest in order to afford a higher degree of 
validity to the experimentst results. » 


(d) Approach 


The areas of investigation in this task may be broadly divided 
into rocket and satellite experiments and laboratory studies. 
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(1): Determination of the influx of meteoric material by 
rocket experiments. | 


This includes the design and construction of equipment and 
launching of rockets containing this equipment for the detection of meteoric 
material. The equipment for detecting meteoric material will operate on the 
principle of detecting the vibrational energy generated upon impact. This 
apparatus includes piezoelectric accelerometer, an amplifier, and a tele- 
metering. system with its associated ground-based receiver-recorder. Aero 
bee and/or Nike-Cajun rockets will be used to carry out the program. It is 
important that a statistically valid sample of meteoric material be obtained 
for final design of the ARS. 


The program of research for direct rocket probing of inter- 
planetary matter involves first the design and development of a basic | 
plezoelectric accelerometer capable of measuring the spatial distribution . 


and mass of interplanetary particles. Such equipment has been used by 


Prof. Bohn in 1949 and was used again during 1955. Hence, only minor devel- 
opement and calibration methods are required prior to construction of the 

basic unit. Such equipment is sensitive enough to detect:*particles of visual 
magnitude 25. Approximately ten’ to twenty detection units will be built on a 
semi-mass production basis. Approximately five to ten successful experi-_ 

mental firings from Holloman Air Force Base using Aerobee rockets are 

required prior to establishing a weighted statistical figure for the intensity 
and probability of a particle impact with a vehicle. About five successful 
firings at a high latitude would be required to establish the extent of a latitude 


Pepentencs particularly by small meteoric particles. 


(2) Design and development of equipment for detection of 
meteoric material for inclusion in the ARS. 


It is expected that development work in the rocket phase o£ 
detection of meteoric material will aid greatly in the development of equipment 
of a similar nature to be included in the early oribiting and non-orbiting 
ARS test vehicles. It is important that the apparatus be designed with a high 
degree of reliability, yet be lightweight, and have a low power requirement. 


(3) Theoretical and laboratory studies and high speed 
impact phenomena 


Essential to the measurement of interplanetary matter is a | 
knowledge of the relation of the intensity and frequency distribution of the ac- 
coustical energy generated by high speed meteoric impacts to the mass, the 
mass density, and the velocity of collision with the meteoric particle. There- 
by, the surface erosion and the distribution function of meteoric material in 
Space may be determined from the ARS measurements. Polished plate experi- 
ments on rockets that may be recovered will yield some information, but high 
speed impact measurements in the laboratory for the study of collisions of 
solids with gases and surfaces are required to support this subtask. In addi- 
tion, optical and radio measurements of meteor influx and atmospheric inter- 
actions will also assist in the direct experimental studies. 
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High speed impact studies of particles with surfaces are pos- 
sible at this time only by a method using shaped charges, since only by this 
means have particle velocities comparable with meteor velocities been gener- 
ated in a laboratory basis. The physics of high speed interactions is not well 
understood, and experimental measurements at velocities up to 50 km/sec are 
highly desirable. Even then, it is difficult to predict the degree of success 
of this technique, but this approach is presently available at relatively low — 
cost. Because the energy density df the impacting reactions may be as much 
as a hundred times greater than previously observed, considerably different 
effects than theoretically. predicted are to be expected. 


(4) Theoretical studies 





This subtask is concerned with the correlation and application 


of various data applicable to the problem of determining the hazard from 


interplanetary matter upon ARS. Where possible, information from shock tube 
studies, radio and optical meteoric studies, investigations of meteoric craters, 
deep see ocean sediments, microchemical analysis of rare gas constituents, 

etc., that contribute to the overall problem of the determination of the hazard 
from interplanetary matter will be considered. In this manner, the reliability 
of the information derived from the direct a cat program may be 

further evaluated. 


The primary emphasis of the approach of the 4 subtasks, there- 
fore, is the determination of the spatial distribution of interplanetary matter, 
the size distribution, and the mass density of this material, and thus with 
suitable laboratory studies to be able to predict the probability that meteoric 
material may penetrate a given thickness of satellite skin per unit time ; and 
the rate of erosion per unit area for a surface exposed above the earth's atmos- 
phere. An improved understanding of the physics of hypersonic interactions in 
the velocity range eauevarens to an energy of 50 to 1000 electron volts is ae 
of importance. , 


t 


The rocket program for detection of meteoric particles would 
require approximately ten successful rocket flights up to altitudes as high as 
150 km before sufficient data to make a satisfactory estimate of the rate of 
influx of interplanetary matter. It should be stressed that ten successful 
flights corresponds to a total measuring time of. about a quarter of an hour 
above altitudes of 50 km. (Measurements below this altitude would be contam- 
inated by terrestrial material). From considerations of the normal difficulties 
experienced in past experimental programs using high altitude rockets, prob- 
ably instrumentation for fifteen rockets will be necessary. The estimated 
cost of development and construction,of this instrument is 60M to 100M based 
on cost of 5M per instrumentation. The cost of rockets for this work based on 
30M for a single Aerobee rocket would be 450M for 15 Aerobees. However, 
since the meteoric detection equipment may be used on a Nike-Cajun rocket 
system, also, the overall rocket cost is expected to be much lower than_ the 
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estimate using Aerobee because the Nike-Cajun system when it becomes avail- 
able would cost less than half as much as an Aerobee. The fund neque ements 
however, are based upon rocket requirements using Aerobees. 


Upon availability of an ARS vehicle as a platform for the measure- 
ment of meteoric particles, a relatively large sampling.time for making measure- 
ments of interplanetary matter:will be available. It ig therefore of importance 

that meteoric detection equipment be mounted on such an early test vehicle. Such 
equipment must be very reliable and capable of operation over a long period of 
time, while its weight should be kept to a minimum. The development of equipment 
for the ARS is estimated to cost 50M over a two-year period, a 

and rocket testing would involve an additional 40M. 


The program on research on high speed impact phenomena will 
be based on studies using shaped charges, and also investigations of dynamic 
interactions of meteoroids in the atmosphere. The estimated cost of the 
initial phase of this work is 80M over a two-year period. 


3. (a) T-39793 - Atmospheric Density Determination at Altitudes 
of Artifical Earth Satellites, 


(b) This task will be accomplished through a combination of "in- 
house" and contractual effort. Current contracts in effect are as follows: 


(1) AF 19(604)-1871 - University of Michigan 
(2) AF 19(604)-1890 - - University of Michigan 


(c) The objective of this. task is to obtain reliable values of atmo 
pheric density, pressure and kinetic pemperacure between the altitudes of 200 
to 400 miles. 


- Requirement and/or Justification 


The primary objective of this task is to obtain reliable values of atmos 
pheric density, pressure and kinetic temperature in the vicinity of 200 to 400 
miles altitude, the altitude of a proposed satellite system. These data are 
needed in solving various problems on the design of the ARS vehicle. Some of 
these problems are: | 


1L. What altitude must be maintained by a satellite vehicle of specifiec 
sige and shape in order that the atmospheric drag be sufficiently small to per- 
mit a minimum specified life time of the satellite. 


2. How does temperature rise on the skin of the satellite vehicle due 
to aerodynamic heating (friction between itself and the molecules of the atmos- 
phere) vary with altitude below 400 mice altitude. 


3, What is the ataluaweuiae of mass to cross-section area ratio, of a 
satellite which will permit the required lifetime to be achieved at specific 
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orbiting altitudes. The present estimates of the magnitudes of these properties 
are quite uncertain. Pressure and desnity may be in error by factor.of 100 or- 

1000 at 350 miles altitude because they are based on extrapolation of values at 

100 miles and on unconfirmed theories. Extension of measurements to 200 | 

miles or 250 miles altitude would greatly improve the reliability of extrapola- 

tion to 300 miles, while measurements at 300 miles would be even better, 


The task.involves the study and implementation of two basically dif- 
ferent methods for obtaining the necessary data. The first method involves | 
the direct measurement of the drag force on a sphere falling from great alti- 
tudes after its ejection from a rocket. This method is of special interest 
since it is the drag force on the satellite which ultimately determines its life 


‘Results of this measurement are free from effects of contamination from the 


rocket. The limitation of this method lies in the fact that the sphere must 
fall from an altitude of 10 to 20 percent higher than that for which the drag 
data are desired. 


The second method for obtaining these data involves a selective 
ionization gauge for measuring number density of particular constituents as 
well as total number density. This method in principle may be used to the 
peak of rocket trajectory but is adversely affected by contamination from the 


mother rocket. Various outgassing and ejection techniques under study will 


minimize this limiation. 


A secondary objective of this task is to develop the necessary tech- 
niques and devices for measuring pressure, temperature and density from 
ARS test vehicles. This phase depends in part upon the success of the pri- 
mary objectives, although the conditions for outgassing are sufficiently dif- 
ferent to materially simplify the accomplishment of this objective. 


(d) Approach. 
At this writing, the task appears to involve eight steps. 


(1) Feasibility study of two proposed methods for measuring 
the required parameters. 


The feasibility of two methods for the measurement of atmos-: 
pheric density, pressure and.temperature are being explored. These methods 
are (1) an extension of the falling sphere experiment and (2) the ionization 
gauge experiment currently being employed up to altitudes of 75 to 100 miles. 


The present falling sphere experiment involves the ejection 
of a sphere from a rocket at high altitudes, and the measurement of the drag 
force of the atmosphere on the sphere as it moves though space, (It may be 
ejected anytime after the end of rocket powered flight and hence will rise to 


a peak slightly lower than that of the rocket. 
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The sphere contains an depetetouste: which measures 
mae acceleration as a function of time to 1% accuracy, independent of orien- 
tation. The sphere also contains a radio transmitter which relays the accel- 
erometer signal to a ground recorder, The double integration of the total | 
acceleration yields sphere altitude as a function of time to a reasonable ac- 
curacy for high angle flights. An independent complicated analytical reitera- 
tion method yields sphere velocity and altitude versus time independently. 
The determination of atmospheric density Gepende upon a knowledge of drag 
coefficient at the mach numbers and Reynold' s numbers experienced by the 
sphere. These values of drag coefficient have been measured in ballistic 
ranges and hypersonic wind tunnels. 


The present ionization gauge experiment involves the meas- 
urement of ion current from ionized air molecules on one or more chambers 
on the surface of a rocket. The knowledge of air pressures around conical 
surfaces with known orientation to the air stream leads to a value of ambient 
pressure and to temperature if the relative velocity of cone to air is known. 
This sytem requires some Kind of tracking for high accuracy although inte- 
gration of pressure and temperature values results in approximate aititudes. 

Extending the sphere experiment to higher altitudes involves 
increasing the area to mass ratio:. of the sphere, shifting the range of the ac- 
celerometer to very low values (this essentially eliminates its use at higher 
accelerations, corresponding to lower altitudes). The system does not work 
at or near zenith since the velocity is too low (approaching zero for a verital 
flight) for drag to be measurable. 


The extension of the ionization gauge method involves 
three main steps: (a) Adapting to rocket use existing ionization gauges 
designed for ver low pressures (Alpert type); (b) eliminating the effect of 
contamination of the measurement from rocket outgassing by housing the 
gauges in a separate thoroughly outgassed body which will be spring ejected 
from an evacuated cavity at high altitude; (c) Eliminating the uncertainty of 
molecular dissociation by making the gauge sensitive to only one or two 
specific molecular species through simple mass spectrometer techniques. 


The feasibility study of the use of these methods at high 
altitudes is currently under way and involves a study of (a) the theoretical 
limitation (b) inherent sources and estimates of errors (c) engineering diffi-. 
culties (d) space and weight requirements (e) estimated cost per flight. An 
analysis of these studies will determine which method has the better chance 
of success, but at present it appears that both should be tried. Perhaps both 

may be flown simultaneously in each,rocket vehicle. 


(2) Design and construction of preliminary models of 


equipment for one or both methods . ; 


‘This step of the task involves the design and construction of 
the equipment which is’ expected to be flown in the initial series of rocket 
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flights. This step may include wind tunnel tests or rocket flight tests of speci 
ic portions of the total instrumentation for the method, as well as the final 
packaging of at least two sets of the equipment for the rocket flights of one 
of the two methods. 


(3) Initial rocket flights of the equipment for one or both methods 


| This step includes the field operation involved in preparing 
the equipment for actual rocket flight together with the necessary operation of 
the rocket flights for each method. The preparation for two flights is insur- 
ance against rocket or other failure during the first flight. 


(4) Evaluation of flight performance and necessary redesign 


of equipment | | | 


This step involves the detailed study of the telemeter. record 
of the flight to determine the performance of the various parts of the measur- 
ing equipment, as well as the transcription of recorded data to usable form for 
computation of the required atmospheric parameters. Deficiencies in the per- 
formance of the equipment detected by the record are then to be removed by 
suitable redesign. Because ofthe urgency of the program, major portions of 
the equipment should already have been constructed at this point for the series 
of data-gathering flights and it will be necessary to take the chance of having 
to modify some of the components at this stage of the task. 


(5) Major series of data gathering rocket flights 


This step of the task involves the flying of three to ten sets 
of instrumentation for density and or pressure measurements in special 300 
mile altitude rockets presently being designed for AFCRC or in non-orbiting 
ARS Weapons System test vehicles or both. Contact will be made with the 
ARS Weapon System office to obtain space in these test vehicles. If the first 
three flights indicate sufficient self-consistency the balance of the data. 
gathering flights can be cancelled. 


The special 300 mile altitude rocket is a multi-stage system 
made up of existing rocket components, i.e., Cajun rockets and Nike bcosters. 


An engineering study presently contracted for will result in engineering draw-. 


ings for the necessary fins and coupling devices and nose cone necessary to 
combine the propulsion system into an atmospheric data gathering rocket system 
capable of carrying 40 lbs. of instrumentation to 200 - 300 miles. Upon 


completion of this engineering study, engineering drawings will be available 


from which the necessary parts and propulsion units may be built and purchased 
at an estimated cost of $20,000 per rocket system. 


(6) Analysis of data and preparation of revised atmospheric 
model — 





This step.of the task involves the reading of telemeter 
records, the computation of the values of the atmospheric parameters, and 
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the compilation of these data into consistent atmospheric models. This step 
is not necessarily limited to follow step (5) chronologically, but will 
follow each rocket flight from which usable data results. 


(7) Repackaging of equipment for test satellite vehicles 


This step involves the electrical mechanical redesign of the 
equipment used in the rocket firings of step (5) or planned in steps (1) and (2) 
to make that equipment suitable for gathering desired atmospheric data from 
ARS test vehicle. | 


4 


(8) Installation and flight of density and pressure measuring 


‘equipment _in satellite vehicle 


This phase involves the field operation of a progran for 
measuring atmospheric density and pressure at orbital altitudes of satellite 
test vehicles, and would be followed by a reapplication of step (6). 


4. (a) T-39794 - Thermal Radiation Program for ARS 


(b) This task will be accomplished through a combination of "in- 
house” and contractual effort. Present contractor. is the University of 
Colorado under Contract AF 19(604)-1899. Additional contracts are conten- 


plated, 


(c) The objective of this task is to measure the intensity of 
irradiant heat sources above the atmosphere. | 


The radiation environment is one of the external conditions 
which may grievously affect the period during which information can be ob- 
tained from an oribiting satellite. 


To be operational, the design of the satellite must be engineered 
so as to maintain within pre-determined limits the temperatures of vital com- 
munication components, such as electronic units, batteries, etc. If and when 
nuclear sources are used for power, then the excess energy must be radiated 
away from an external heat exchanger; its egeatee requires a knowledge of the 
radiation exchange environment. 


The temperature of a satellite in orbit at given times and places 
can be calculated, Required for these calculations are a knowledgeof the in- 
terstellar heat sink into which it iss radiating energy -- thus cooling it -- and 
a knowledge of the intensities of the thermal fluxes which tend to warm it. 
Estimates of the equilibrium temperature of the satellite can be verified only 
by measurements within the orbiting satellite. Under the worst condition the 
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temperature within the communication equipment may cause it to fail before 
any information is received. A slightly more favorable but undesirable con- 
dition would be a premature failure of communcation, (Thus, should the ab- 
sorptivity~-equal to emissivity~-of the skin of the satellite change while in 
orbit, the equilibrium temperature of the satellite might differ drastically 
from that calculated on the basis of design specifications.) 


The objective of this task is, then, the development and testing 
of devices adequate for the measurement of the three irradiant sources-- 
direct solar energy, solar energy reflected jointly from earth and atmosphere 
(I.E., albedo) and earth emissivity (in the infrared)--and the flux from a 
satellite into interstellar space. 


It is proposed that flux measuring devices should be installed on 
the earliest test vehicles so that flux measurements can be obtained so long as 
communication with the satellite is continued. Should conmunications then 
cease, and should the thermal, flux measurements seriously disagree with the 
values in the design calculations, at least one source of possible trouble should 
be identified. 


+ 
+ 


During the development and testing of the devices for measuring 
the three sorts of radiation, balloon and rockets equipped with these devices 
will be flown. As scientific by-products of the testing program, some con- 
firmation of current estimates of the intensities of the three sources will be 
obtained. Our present information on the radiation environment is next 
summarized. | 


Reliability of Present Estimates of the Solar Constant and 


the Albedo and Infrared Emission of Earth Plus Atmosphere 


a) The solar constant is believed to lie between 1.946 and 2.05 
gram calories centimeter “* minute a a deviation of 3% from the mean of 
2.0 gm cal cn™* min™4(1,396 watts meter ~“). 


b) For this discussion, the term albedo applies to the solar 


' yadiation reflected directly from the earth's surface and scattered and reflec-~ 


ted from the atmosphere with its content of clouds. From point to point in the | 
orbit of a satellite with orbital distances as now stated the albedo will be ~ 
highly variable. Deviations may be expected of at least plus or minus 20 - 390 
per cent from the mean value of the albedo which may be taken as lying between 
36-56 per cent (I.E. approximately 36-56 per cent of the solar constant is 
diffusely reflected or scattered back from the earth). 


c) The infrared emission of the earth may be estimated by 
theory. Current estimates for the various zones of latitude obtained by 
deduction may well be in error by 20 to 50 per cent; on the average energy 
to about 32 per cent of the solar constant is diffusely emitted as infrared_ 
radiation from the unit consisting of earth and atmosphere. 
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(4) Approach 


IL. Introduction 
The following subtasks are foreseen: 


(1) The design, development, testing and calibration of 
devices for the measurement of radiation of the following kinds. 


(a) Total radiation from 0.27 to 2.7 microns (By "total" 
is a single detector which integrates the energy in the specific spectral 
region non-selectively -~- i. ee, recording to heating value, not by number 
of photons. ) 


(b) Total radiation from 4 to 20 microns. 
(2) The design, development, testing and calibration of 
temperature sensors. 


(3) Considered, but at present neither planned, funded nor 
contracted, would be the study of the temperature of a model of the satellite 
in a simulated radiation environment in a test chamber in the laboratory, or 
balloon-borne to an altitude where the air pressure approximates ten millibars 
(about 100,000 feet). 


(4) A subtask within scope of this task, but deserving 
separate discussion will result in new techniques, design experience, and data 
important to ARS as vehicles for reconnaissance. This subtask is amplified 
specifically in Section II, Activities in "(4) Activities -Infrared Background 
Studies", 


Il. Activities 
(1) . Activities - General 


The statement of the task may be amplified by noting 
that the satellite in its orbit will be warmed by energy from sun and from 
earth and cooled by radiating energy outward. Its native temperature will 
vary between upper and lower, limits determined by intrinsic qualities (skin 
absorptivity and emissivity for various parts of the. spectrum from ultraviolet 
through far ultraviolet and the heat capacity), and the trajectory (portion of 
period of orbit when irradiated by sun plus earth, or in the eclipse shadow 
of earth wher. irradiated by earth emission only; and the distances from 
earth at apogee and perigee, and whether these occur in sunlight or in shadow. 
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Further, .it is probably that various other sources of heat 
may be added as the development of the satellite proceeds from the preliminary 
phases of design, construction, and test to the more sophisticated, complex 
designs. For example, possibly a fission reactor may serve as source of 
power for attitude control and for electronic equipment. The introduction of 
such a heat source will complicate the engineering considerations because the 
efficiency of the removal of the excess heat will depend on the thermal en- 
vironment of the heat exchangers. : 


(2) «Activities --- Model Study. 


A possible activity which, as noted above, has not passed 
beyond the discussion stage, is that of the M,del Study for obtaining approxi- 
mate values of the equilibrium temperatures under working conditions a 
simulated satellite might be studied. By appropriate choice of the model, 
which would incorporate such devices as quartz windows inserted into the . 
sphere, probably supplemented by isolated heat - detecting receivers, it is 
probably that significant information could be obtained. Such a model could be 
tested in a "Stratospheric Chamber" equipped with appropriate radiant heat 
sources. Or, the model satellite could be carried by balloon to high altitudes 
~--about 100,000 feet where pressures approximating 8 mm Hg. would 
minimize convective cooling. 


| In such studies numerous experimental details would 
have to be carefully watched. For the receivers consideration would have to 
be given to the absorption of radiation by the receiving surfaces ("“blackness" 
to different spectral regions to the "color temperature" of the radiant flux), 
also to the conditions for the conductive removal of heat, and to the necessary 
precautions against convective cooling, since in the satellite at orbital 
altittudes there would be no convective, cooling. 


Departures from anticipated temperature by the satel- 
lite in its early history would be reason to look for unique influence -- heating 
by collision with meteoric matter, shortwave radiation with more than the ex- 
pected intensity of gamma radiation. 


Such a model might lend itself to experimental work in 
the design of a satellite to be powered by a fission device. 


(3) Activities -- Design and development of the temperature 
and radiation sensing. equipment 


It is recognized that measuring the temperature of the 
skin and of the important points within the satellite in order to confirm the 
adequacy of the design is primarily the concern of the contractors. However, 
the themal flux sensors and the temperature sensors both will most likely 
be built around thermistors, hence, for reasons of design efficiency they 
would be parts of a common system. All thermal flux devices have high 
temperature coefficients, and the design will sednEe a reference standard 
for absolute temperature determination. 
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It has been noted the type of thermal flux detector used _ 
should be "total'' and "non-selective." As distinguished from photo-conductive 
detectors, the preferred type would be the "temperature" detector, i.e., the 
absorbed energy is measured by temperature change using a Enezmocourre or 
a thermister or equivalent. 7 


Hence, the development and testing (including calibration) 
of the radiation sensors involves the use of the same accessory electronic 
equipment for imparting information to the telemetering system as would 
be used when thermistors are employed for obtaining temperature data within 
the satellite. A minor activity from the viewpoint of both man-hours and 
dollar costs, is therefore involved adding the responsibility for development, 
testing and calibration of the temperature sensing devices to the identical 
responsibilities for the devices for measuring thermal flux. | 


Timely and detailed reports of progress on this task will be 
provided so that designs of the temperature sensors and accessory electronic 
equipment will be available to the prime contractor for his use in instrument - 


ing early test vehicles. 


Approximately six months have passed since Contract 
AF 19(604)-1899 for $40,000 was awarded to the University of Colorado for 
work on this task. Relatively good progress has been made in the design of 
compact lightweight transistorized thermal flux detectors available soon for 
testing in high altitude balloon flights. However, for quantitative thermal 
flux measurements one accepted technique is alternately to expose the radia~ 
tion sensor to the thermal flux to be measured and then to view a reference 
standard or flux (a black-body) determined by its absolute temperature. It is 
the development and testing of these assemblies of components which will 
demand the major effort. 


(4) Activities -- Infrared Background Studies 


In reconnaissance "vision" is involved. With the eye as the 
detector, the significant bandwidths used in vision are 0.4 to 0.7 microns. 
"Vision" in the ultraviolet involves a detector in the range 0.2 - 0.4 microns. 
In the infrared, "vision" comprises wavelengths from 0.7 to 25 microns. It is 
obvious that "yi sion" is the discrimination of an object viewed with a given 
bandwidth against a "background" also "seen" by the detector. Further, radia- 
tion scattered toward the detector by material between the opsece and the 
detector obscures vision (cf. veetRatory, through fog). 


Reconnaissance by use of far iarvared introduces another 
factor not unlike the scattering effect in visibility through fog. ‘hat is, the 
radiation from the object and its background will be veiled by the energy emitte 
by the strata of atmosphere between object and detector. In the region from 
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4 to 24 microns knowledge of temperatures, spectral emissivities (equal 
absorptions) of the specific gases of the atmosphere are required. Much is 
known about the pressure dependence of ene absorption but. easy calculation is 


not yet possible, 


Both experimental and-theoretical phases under this infrared 
background ace are planned: 


Experimental: 


(1) The design and construction of a far-infrared spectrom- 
eter to be borne aloft by balloon, capable of measuring the terrestrial thermal 
flux, spectrally resolved from 4 to 24 microns, etc. The work to be 
contracted, , 


(2) Design and construction of balloon borne equipment to 
measure attenuation of the infrared solar flux in the region of 0.8 to 9 microns 
at various altitudes from 5,000 to 100,000 feet, with sun at low altitudes to 
increase the path length through the atmosphere. The work to be contracted. 


Theoretical: 


(3) The thermal emission from model atmosphere corres- 
ponding as closely as possible to the terrestrial atmosphere will be calculated 
using the latest available and suitable modified laboratory transmission 
functi@éns. The emission will be computed for various heights to be later 
specified in the atmosphere. The work to be contracted, 


Possible contractors, and the possible Principal 
Investigators are: 


Johns Hopkins University, Prof. John F. Strong 
University of Utah, Prof. J. V. Hales (with Prof. 
W. Elsasser, Consultant, Scripps Institute of 
Oceanography) 

' Aerotronics, Glendale, Calif., Dr. Gilbert N. Plass 
University of Colorado, Prof. W. S. Rense 
University. of Denver, Mr. David Murcray 
Ball. Bros. Research Institute, Dr. David Stacey 


(5) Activities - By-Products Directly Applicable to ARS 


? 


The main groups of by-products of the program of work on 
the Thermal Radiation program may be anticipated for ARS, One group is the 
reduction in the uncertainty in the three sorts of radiation intensities 
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noted as important -- the solar constant, the albedo associated with various 
physiographic features of the earth (both the earth surfaces itself and cloud 
cover meteorologically and physiographically determined), and the jnfrared 
emission. During the testing of the thermal radiation sensors during ballon 
and rocket flights data will necessarily accumulate which may reduce the 
error in present estimates of the intensity of these radiations. 


‘ The studies undertaken during the assessment of the radia~ 
tion environment of the satellite will produce new knowledge about the ener- 
getics of the planet earth and its atmosphere. The new knowledge, as well as 
the sensors and accessory equipment from the task on thermal environment, 
will be of advantage to the contemplated Weather Reconnaissance Project in 
the event that is undertaken. Hard and fast lines cannot be drawn separating 
the work on thermal flux sensors from the work on the sensors which could be 
used on the Weather Reconnaissance Project. To the extent that work on this 
task (I-39794) advances the work on the Weather Reconnaissance Project, 
this later progress may be considered a by-product. However, under the 
Weather Reconnaissance Project would be required the production of sensors 
specifically adapted for installation in aircraft, and following the flights, 
reduction and study of the data. Such work is not contemplated in the budget 
proposed for this task. — 


5. (a) Task 39795 ~ Rocket and Instrumentation Support 


(b) This task will. be. accomplished through a combination of "in- 
house and contractual effort. The type of effort required by this task is 
being. carried on by AFCRC under GRD P-7659. In P-7659 several contractors 
have been used and have attained a competence in their respective areas 
(See Approach) In view of this competence, many of the same contractors will 
be used to accomplish the objectives of this task. Contemplated contractors 
include: 


1.) Aerojet - General Corporation 
2.) Wentworth Institute 

3.) Oklahoma A and M 

-4.). New Mexico A and M 


(c) The task objective is to instrument and launch research rockets 


in support of the objectives of the other tasks in-this project. 


Requirement and/or Justification 


The requirement for this task is delineated in the approach of each of 
the other tasks of the project. | 


(d) Approach 
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The instrumentation and launching of research rockets require 


(1) The provision of vehicles and launch facilities suitable 
to each sa aaa : 


(2) The instrumentation of the nose cone. This effort may 


vary from simple attachment to the rocket to adaption ‘of the experimental 


equipment to the vehicle and its support instrumentation. 


(3) Collateral instrumentation for tracking, telemetering, 


‘range satety: data recording, parachute recovery, special sequencing and 


command of experiments, orientation of sensing devices (biaxial pointing con- 
trol) and others. 

(4) The provision of suitable ground data recording equip- 
ment. . a | 


Techniques and procedures have been established under GRD 
P-7659 to accomplish the desired results in the above areas of effort. In 
order to meet the requirements of the other tasks of this project, the same 
techniques and procedures will be followed under this task. In particular, 
the same contractors and facilities will be used, where applicable, and coordir 
tion with necessary test facilities will be carried out in the same manner as 
under P-7659. 


In order to efficiently and effectively. make use of system test 
vehicles close coordination will be established with the prime contractor. 
Such liaison is necessary~to adapt the experiment to system test vehicles 
from the standpoint of size, weight, available telemeter, power, etc. 


d. Other Information 
Not applicable 
e. Background History 


System Requirement No. 5 dated 17 October 1955 subsequent letter 
directive from WDD placed on AFCRC the responsibility of providing environ- 
mental data effecting the design and test of ARS vehicles. Studies by the 
Geophysics Research Directorate, AFCRC, the design study contractors and 
the ARS Weapons System office determined that in certain areas the state of 
the art was such that additional data would be required to satisfy the design 
requirements of ARS. In December $955 and January 1956 Tasks 76971, 76972, | 


76973 and 76974 under Project 1115 were prepared by Geophysics Research 


Directorate, Air Force Cambridge Research Center. These tasks were, 
with certain exception approved by WDD.3 July 1956. This project constitutes 
a rewrite of these tasks under Project 1764 in support of WS 117-L. 





~ 


we BQO ee 


—~s 


dy =o, WT 


aa a 


we 


Ce CS ie i 
. 


tee, ; _, m 


i al 


ett ee ee re 


~~ tT ooo 





=" af 
Le ee 
aie tant Salat - aaee ate 


(UNCLASSIFIED TITLE) Geophysical Environment Data for ARS, WSIL7L 2 April 19 
Short Title: ARS Environment 


£. Future Plans 


This project is for the specific purpose of providing environmental 
design data for the Advanced Reconnaissance System, therefore, the various 
task and subtasks will be terminated, with concurrence from the WS 117L 
WSPO, when it is apparent that sufficient data has been obtained in a particu- 
lar field to satisfy design requirements or to determine a no hazard condition 
to the ARS vehicle and operational subsystems. 


Conversely close coordination will be maintained with the WSPO and 
prime contractor so that new tasks can be timely instituted to meet require- 
ments generated by the introduction of new design conception. 


™~o 


g. References 


ARDC System Requirement No. 5 dated 17 October 1955 

Secret Letter WDD to AFCRC sub: Support of Advanced Be ponnenes 
sance System (U) dated 23 December 1955. 

WS 117L Advanced Reconnaissance System Development Plan 
dated 2 April 1956. 

ARDC System Development Directive povences Reconnaissance 


System dated 17 August 1956. 
SIGNED 


MURRAY ZELIKOFF 
Project Scientist 
Photochemistry Laboratory 


SIGNED 


MILTON GREENBERG 
Director 
Geophysics Research Directorate 


SIGNED 


GEORGE P. JONES, JR. 
Lt. Colonel USAF 
Ballistic Missile Liaison Officer 
- Air Force Cambridge Research Center 


-FREDERIC . C. &. ODER ‘ 
‘- Colonel, USAF | 3 
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la. $4255. of P-690-02 funds will be dine in the performance of task 
39721 in FY 57. 


(1) 6 trips to Los adie: and Palo-Alto, Calif. at $400. $2400. 


(2) 3 trips to Chicago, Ill. at $125. 375. 
(3) 12 trips to New York, N.Y. at sa 4x. 
(4) Miscellaneous travel | 1090. 

$4255. 


6 


b. This travel will be essentially to monitor contracts and coordinate with 
other Centers. The requirements for FY 57 will continue through FY 53 andi 


FY 59. 


c, In FY 58 six (6) additional trips to HADC at $400. each will be required 
to arrange rocket tests. 


d. In FY 59 twelve (12) additional trips to HADC or eS AFB at $400. 
each will be required for rocket tests on apparatus. 


e. Therefore, for FY 58 P-690-02 
$6655. 


FY 59 ~ $9055. 


2a. $8000. of P-690-02 funds will be required in the performance of 
T-39792 during FY 57. Specifically it is contemplated. 


(1) 12 trips to Holloman Air Development Center, N.M. 


at $450. each $5400. 
(2) 4 trips to San Francisco, Los Angeles area, Calif. 
at $400. each | | 1600. 
(3) 3 trips to Philadelphia, Pa, at $50. each 150. 
(4) Miscellaneous travel; $850 850. 
| | | TOTAL $8000. 
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b. Travel to Holloman Air Development Center will be performed in carrying 
out high altitude rocket experiments. Each rocket experiments. Each rocket 
firing requires at least two (2) personnel for a period of a week to ten 
(10) days. 


c. It is contemplated that some of the shaped-charge experiments may be 
performed by the Poulter Laboratories in the San Francisco area, Research 
on High Speed Impact Phenomena will be coordinated with Rand Corporation 
in Santa Monica. Temple University in Philadelphia has a acoustical 
apparatus for the eerectren of meteoric impacts. 


d. The travel requirements for. this task thru FY 59 will probably remain 
at about $8000. per year. a 


3a. $5970. of P-690-02 funds will be required in the performance of 
Task T-39793 in FY 57. | 


(1) 2 trips to Los Angeles, Calif. at $400. each $800. 
(2) 4 trips to Ann Arbor, Mich. at $125. each 500. 
(3) 8 trips to HADC,’N.M. at $400. each a 3200. 
(4) 2 trips to Chicago, Ill. at $125. each 250. 
(S) 8 trips to New York area at $40. each , 32¢. 
(6) Miscellaneous travel | 100C. 
Total $6000. 00 


b. This travel will be essentially to monitor contracts and coordinate 
with other Centers. The requirement for FY 57 will continue through FY 58 


and FY 59, 


ec. In FY 58, 7 additional trips to HADC at $400. and 2 additional trips to 
Los Angeles at $400. will be required to participate in rocket data gathering 
flights and monitoring contracts. 


d. In FY 59, 4 additional trips to HADC at $400. will be required to 
participate in rocket data gathering launchings. 
3. In FY 60 travel will be required as follows: 


(1) .2 trips to Los Angeles at $400. each | $800. 
(2) 2 trips to Chicago at $125. each | | 250. 
(3) 3 trips to New York at $40. each 120. 
(4) Miscellaneous travel 300. 

Total $1470. 
Therefore, P690-02 ° 

FY 58 9570 

FY 59 7570 


FY 60 1470 
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4. $3,225.00 of P-690-02 funds will be required in the performance of 
task T-39794 during FY 57. Specifically we contemplate: 


od 


(1) 3 trips to Los Angeles, California at $400. each $1200. 


(2) 4 trips to Baltimore, Maryland at $60. each 240. 
(3) 3 trips to Chicago, Illinois at $125. each ' 375. 
(4) 2 trips to Holloman ADC, N.M. at $400. each ~ | 800. 
(5) 2 trips to WADC, Dayton, Ohio at $100. each 200. 
(6) 2 trips to RADC, Rome, N.Y. at $55. each 110. 
(7) Miscellaneous travel: $300. 300. 

, | | $3225. 


a_and b Travel to the Los Angeles area and to.the Baltimore area is pre- 
dicted on the assumption that the contractors, at least for the vehicles for 
scientific measurements, will be in either or both areas. Also, at least 
one visit to WDD is contemplated. 


¢. Travel to the Chicago area is included on the assumption that contractor 
for the temperature and radiative transfer sensors might quite probably be 
in Chicago or equally distant from Boston, Mass. | 


d, Travel to Holloman ADC looks forward to preliminary testing of instru- 
mentation in the upper atmosphere by balloons or rockets, or both. 


e. Travel to WADC and to RADC will be required to coordinate the various 
Center efforts. It is possible that the number listed is a minimum and that 


more will be required. 


hi "Miscellaneous travel to discuss. specific problems with experts at various 
Universities will be required, 


g. After FY 57 we anticipate that because of the increased activity the 
travel requirement will be increased to an average $4,500. per year. 


h. An annual average of $1000. of P-690-03 funds will be required totrans- 
portation of instrumentation units during FY 58 and FY 59. 


5a. $14,000 of P690-02 funds will be required in the performance of task 
™39795 during FY 58. 


(1) 12 trips to HADC at $500. each $6000. 


(2) 4 trips to Los Angeles, Calif. at $400. 1600. 
(3) 8 trips to Palo Alto, Calif. at $450. each 3600. 
(4) %.4 trips to Patrick AFB, Fla. at $200. each 800. 
(5) Miscellaneous | .2000. 
Total $14,000. 
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Special Annex for Mission Support Funds (cont.) 
. Project 1764 


b. Travel to HADC will be > eeiaieil to participate in auc nee of high 
altitude rockets. 


¢, Travel to Los Angeles will be performed for coordination of program 


with WSPO. 


d. Travel to Palo Alto will be performed for liaison in obtaining technical 
information on use of system test vehicles. 


e. Travel to Patrick AFB will be performed for coordination and participation 
in launching of system test vehicles. 


f. The travel requirements in this task are expected to remain essentially 
the same for FY 59 and FY 60. 
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3. Manpower to perform research on Task 39793 will be divided into the 
Following listed three (3) experimental teams: 


e 


a. Falling-Sphere Density Experiment Team 


This team will consist of one er scientist (GS-12), one physicist 
(Gs- 11), and one engineer (GS-9) 


b. Pressure Gauge Density Experiment Team 


This team will consist of one deputy task scientist (GS-12), one | 
physicist (GS-11), and one engineer (GS-9). : 


x 


c. Data Reduction Team 


This team will consist of one secretary (GS-3), and one computer 
' (GS-9). | ee «s 


- 4. Responsibility of the 3.experimental teams will be as follows: 
a. Falling-Sphere Density Team 
1¢: (1) The responsibility of the Falling-Sphere Density Team will be 
to modify the existing Falling-Sphere Density Measuring Technique and scien- 


tifically develop, test and launch a modified instrumentation for density 
measurement at altitudes up to 500 Km. 


- eas 
Sar adda 
. 


(2) The responsibility of the task scientist is to plan and direct 
the over-all task program. In addition, he will directly administer the pro- 
gram of the Falling-Sphere team. He will consult with and advise the physicist 
and engineerin the theoretical study, design, development, laboratory testing, 
and contractual procurement of the flight model instrumentation; and will 
serve as Field Director at experimental test BECUnes 


swe 


(3) The physicist will be responsible for carrying out the team 
program of theoretical work on the applied and background research pertaining 
to the Falling-Sphere Density Experiment. He will be concerned with the eval- 
uation of the theoretical aspects of the experiment, and all experimental 
progress in related fields of research. He will consult with, advise and 
assist the engineer in the laboratory experimental phases of the team pro-~ 
gram, and the electronic and mechanical design of instrumentation. He will 

_be responsible for the preparation of scientific reports and papers as required 
in the experimental program. | 


(4) The engineer will be responsible for the team laboratory experi- 
mental program, the electronic and mechanical design and construction of in- 
Strumentation, He will initiate procurement of instrumentation. He will 
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initiate procurement of and will monitor a contractor construction contract 
to build the final instrumentation for rocket installation. He will serve 


as field engineer during proving ground experimental tests. . 


». Pressure Gauge Density Experiment Team 


a. The responsibility of the Pressure Gauge pensiey Team will, in 
consideration of present methods limited to altitudes of about 130 km, scien- 
tifically plan, develop, test, and launch a rocket borne pressure gauge in- 
strumentation for density measurement at altitudes up to 500 km. 


b. The responsibility of the deputy task scientist will be to plan, 
direct and administer the program of the team. He will consult with and 
advise the physicist and engineer in theoretical study, design, development, 
laboratory testing, contractual procurement of the flight model instrumentation 
and will serve as Field Director at experimental test grounds. 


c. The Physicist will be responsible for carrying out the team pro- 
gram of theoretical work on applied and background research pertaining to the 
Pressure Gauge Density Experiment. He will be concerned with the evaluation 


of the theoretical aspects of the experiment, and all experimental progress 


in related fields of research. He will consult.: with advise and assist the 
engineer in the laboratory experimental phases of the team program and 

in the electronic and mechanical design of the instrumentation. He will 

be responsible for the preparation of scientific reports and papers, as 
required in the experimental program. | 


d. The Engineer will be responsible for the ream laboratory experi- 
mental program, the electronic and mechanical design and construction of 
instrumentation. He will initiate procurement of, and will monitor a con- 
tractor construction contract to build the final instrumentation for rocket 
installation. He will serve as field engineer during proving ground experi- 
mental tests. 


6. Data Reduction Team - The responsibility of the Data Reduction Team 


will be to reduce telemetered, photographic, and other transmitted data 


that may be supplied from airborne density instrumentation; and to present 


this data in useful form for geophysical interpretation. 


7. The Task 39794 Planning and Supervision will be under the direction 
of a Task Scientist. Throughout the period of the task, he will be respon- 
sible for the preparation and prosecution of the general scientific plans and 
for the coordination of work of the contributing agencies of the entire pro- 
gram. He will be responsible for all the phases of the program, including 
selection of contractor, approval of proposals, supervision of both contractual 
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. and in-house efforts contributing to design, fabrication, test, calibration 


and data reduction and interpretation -- in short, the integration of the 
results of the contract program and the in-house programs. The Task 
Scientist is currently available, | 


8. a. The manpower requirements for T-39795 for Rocket and Instrumentation 
Support are estimated on the basis that four Research Engineers, (GS-11 to 
GS-13) will be required during FY 57 to accomplish instrumentation for the 
required program. During FY 58 an additional two Research Engineers will 
be required to absorb the load of frequent field trips to rocket launch 
sites and to maintain the heavy schedule of rocket preparation and firings. 

In FY 59 two additional Research Engineers will be required to conduct liaison 
on instrumentation of orbiting and non-orbiting test vehicles. : 

b. This group will be responsible for the instrumentation of all 
rocket experiments in the program for coordination with launch sites, for 
collection and recording of data from rocket flighs:and for liaison and 
planning with prime contractor in use of system test vehicles. ° 
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This rewritten repprt supersedes New Praje £t on this 
project dated 28 Fevreer ranean mer sorte 
aa SUATIFICATION Requirement for Thin profect” ‘WAS. established by ARDC . Syster 
Requirement No. 5, dated 17 October 1955, which directed this Center to support the 
preparation of a System Development Plan. Responsibility for technical support in 
the @xecution of the WS 117L Development Plan was assigned under the provisions of 
RDC System Development Directive No. IIV7L, dated 17 August 1956. Specific approve 
or inclusion of project for development of Qualitative Personnel Requirements in- 
formation (QPRI) was contained in Amendment No. 2 to SDD No. 117L, dated 1 October 
1956. ARDC Project Development Directive No. 8728, October 1956, directed tm~ 
plementation of this Center's plan for development of QPRI (Project Development Pli 
No. 8728, dated 28 February 195¢) for WS 117L. ‘Requirement for re-writing the | 
original plan for development of QPRI for WS 117L was established as a result of 
two separate actions First: the Weapon System Project Office’ (WDD) directed eac 
enter concerned with the development of WS117L to rewrite project development 
plans to align objectives in consonance with the Statement of Work which was 
prepared recently for contractual negotiations, reference 211(7). Second: 
application of existing research techniques in the areas of job analysis and 
description, training programming, training equipment requirements and evaluation 
vill provide valuable support to the development of the personnel sub-system of 
S117L. This project is designed to yield:optimum information needed by planning 
‘aaa concerned with the personnel sii training aspects of weapon system 1y7h. 
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(UNCLASSIFIED Title) a. PERSONNEL OPERAT ONS , SUBSYSTEM "FOR. HB UDYANCHD: | 
RECONNAISSANCE SYSTEM? (SYSiit LIL), b. (SYSTEM 117L POSS) | 


Zla. Brief of Project ee Objective: 


The development of this project will utilize the technical and operational 
capabilities of the Air Force Personnel and Training Research Center in the 
production of systematic information relevant to the personnel and training 
requirements of the total weapon system meine development plan. 





Z21lb. ‘Approach; 


This project will require both contract and inservice efforts to 
facilitate correlation between personnel subsystem development and equipment 
development. Initially, great reliance will be placed upon the prime | 
contractor to develop and systematically integrate information derived from 
conceived equipment design. Information will be prepared by the contractor 
with consultative and technical monitoring effort on the part of the AFPTRC 
project officer. Contract work in support of task efforts and pu BER VECe effori 
are indicated below. 


Zlc. Tasks of the Project} 
(1) Task 87151-IMPLICATIONS OF DESIGN, 


(a} Contractor: Work under this. task will be accomplished — 
primarily by the prime contractor, with consultative and technical guidance 
furnished by Project Officer, this Headquarters. 


7 (b) Objective: To provide the preliminary data needed to prepare 
an early report, or reports, which will forecast the general personnel 
subsystem requirements and the personnel and training problems that 

adoption of the system may generate. : 


(c) Approach: Since this weapon system does not readily lend 
itself to the concept of control by a major air command or primary interest 
by a single agency of the Air Force, consideration will be given to the 
thorough exploration of the personnel implications under various operating- 
controlling conditions. Basically, the report(s) will attempt to define 
problems which will be generated by both operational plans and equipment 
design In so doing, consideration will be given to the relationship of 
WS-117L to WS-107A-1 and possibly WS-107A~-2 and the findings of previous 
research in support of these latter systems. 


¢ 
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(2) Task 87300-QUALITATIVE PERSONNEL REQUIREMENTSJ INFORMATION , 


(a) Contractor: Data will be collected and assembled by the 
prime contractor for the production of reports which will be phased with 
equipment design and development. 


— (b) Objective: To provide manning document information, position 
descriptions,~and personnel selection information regerding the total personnel 
subsystem of wetreus 


(c) Approach: Effort in this area will be directed toward the 
development of information which can be used to describe technical. jobs | 
associated with the operation and mainténance of the-system. From these | . 
descriptions, forecasts of required skills and knowledges will be made. 

Early identification of skills and knowledges and subsequent classification, 
if possible, within the Air Force personnel system will permit forecast 
of training requirements. Information derived in the development of the 
foregoing area will be used for manning information when operational and 
maintenance concepts are stabilized 

The QPRI report will comprise four sections: General Infornation, Manning 
Document Information, Training Equipment Requirements Information, and 


. {Hformation on Special Problem Areas. The format of the report will be 


patterned after AFPTRC QPRI reports which have been published for ballistic 
missile systems. 

Section one, General Information, will describe the general purpose and 
function of the system, as well as stated or assumed concepts of ojfration 
and maintenance. | | 

Section two, Manning Document Information, will: identify all equipment- 
associated operator and maintenance positions; indicate tasks performed within 
each job-pesition; indicate skill levels required for those positions. requiring 
new personnel skills; and reference Air Force specialties which most nearly 
identify the job-positions. 

Section three, Training Equipment Requirements Information, will identify 
in general _terms the special training devices which will be needed to 
impart new skills required for the operation and maintenance of the weapon 
system. Further action in this area is defined in a subsequent task. 

Section four, Special Problem Areas, will include en expansion of the 
problem areas (identified in the "Implications of Design™ report) which can 
be isolated under a specific set of conditions, This portion of the report will 
identify personnel problems of an organizational and/or command nature. 


SRCLASSIFIED 


Page 3 of 7 Pages 


we 


> ae mm tt one a ms a 
EP at ome rg Pet ed ee 


"me ey 


me ot 
'. te 
Fad wa 


Went ef Son, = 


Wwe 
—_ 


+ 


= ag a a A eS age . on a 
HOES CII IN IR tae asses 


we wh 7 ae 
agar 08 A Lo al ete Letts Bola teh «. “MiatRE caaDl aabeainies thle eA, ey Mail cde? dathe 5. TUE 0 ME 0-0 sale acetal rere iste ue wyemrem se va os 


a 1 we Maw 
- ns 


~ 
7. 


te 6 3 


LYE UE tanaka Fa 
(UNCLASSIFIED Title) a. PERSONNEL OPERATIONS SUBSYSTEM FOR THE ADVANCED 
RECONNAISSANCE SYSTEM (SYSTEM 117L) b. (SYSTEM 117L POSS) 


(3) Task 87152-TRAINING PROGRAMS AND PROCEDURES. 


(a) Contractor; None. 


(b) Objective: To make recommendations for the training program 
and training procedures to be used to obtain skills required by operator 
and maintenance personhel of the systen. 


(c) Approach: Recommendations for specific training procedures 


will be made in consonance investigative findings from prior tasks. 
Emphasis will be given to those areas in which the training of skills may prove 


particularly significant and difficult. 
(4) Task 87153-TRAINING EQUIPMENT "CHARACTERISTICS. 


(a) Contractor: Preparation of a report on the training 
characteristies of required trainers will be an in-service ®ffort. 
Previous contractual efforts will be uBed, tf applicable. 


(b) Objective: To identify the special training devices required 
for the WS-311+7L-training program and define the characteristics of the 
individual trainers. | 


Consideration will be given to the adaptation and/or 


(c) Approach: | 
Also, 


modification of research instruments into prototype training devices. 
attention will be given to the possible use and/or adapting of special 
training devices, developed for the ballistic missile training program, which 
possess. characteristics identified by this task effort, e.g., Radar 


Tracking and Guidance Computer Trainer. 
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(5) Task 87154-PROFICIENCY TEST DEVELOPMENT. 


(a) Contractor: To be determined. Partial in-service effort 
by Personnel and Maintenance Laboratories monitored by this Headquarters. 


(b) Objective: To provide valid tests of the job knowledge, 
skill, and eehtevement varity for me&suring the progress and/or proficiency 
of operating and maintenance personnel. 


(c) Approach: This activity will consist essentially of 
establishing, monitoring and evatuer.ne the test materials to be produced on 


a contract basis. 
(6) Task 87155-HANDBOOKS AND JOB AIDS 


é 
Further detail on this task will be provided.as the system progresses. 


(7) Task 87156~TRAINING EQUIPMENT TESTING 


Further detail on this task will be provided on this task as 
system development progresses. 


21d. Other Information. 


(1) General. The information basic to‘the preparation of reports 
required by Task 87151 and Task 87300 efforts will be obtained through -. 
contractudl effort. Publication of these reports on a contractual basis 
may be accomplished with this Headquarters acting in a consultative and‘. 
monitoring icapacity It is anticipated that contract funds in the amount 
indicated in ARDC Form 110 will be programmed through funding action to 
be taken by the Weapon System Project Office for WS 117L. 


Tasks 87152, 87153, 87154, 87155, and 87156 -have. been included_under 
the assumption that Tasks 87151 and 87300 will preduce information which 
indicates further effort should be expended to meet an Air Force requirement 
for information in the areas covered by these tasks. However, further 
development effort will not be expended in those task areas in which the 
associated final activities are purchased by the Air Force as a contract- 
service, e g. Task for development of handbooks and job aids will not 
be undertaken if it is determined manning on a contractual basis is 
required or desired. 


# 


(2) Survey of Existing Standardize Equipment or Techniques. 
Nore except as discussed in Task 87152 and Task 87153. 
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(3) Survey of Similar Equipment <n _Frogress of _ 


Survey “wth be made to detemmine possible adaptation of research 
‘iat nuncnte into special training devices. ‘Similar “exploration will be 
made in the area of trainers being developed for ballistic missile systems. 


(4) Replacement Recommendations. None. 
(5) Statement of Effects. 


This project will yield information useful to the agencies’ respm sible 
for programming the personnel and training programs required to properly man 
WS 117A. 


Zle, Background History and/or.-Progress. 


Since the writing of the initial project card, several visitis have 
been made to WSPO to determine furiding status and to obtain general information 
on status of system development . As previously mentioned,, representatives 
from this Center participated in preparation of statement of work for 
contractual negotiations. WSPO clearance was obtained to make initial 
contacts at contractor facility to discuss development plan relevant to the 
personnel subsystem. System contractor personnel were familiarized with the 
QPRI program and the nature of tasks involved in the development plan for 
personnel and training problems. Visit to contractor revealed that 
competent “ staffing has been accomplished to perform the caliber of 
work ‘desired: ~ Arrangements -hhave been-made to furnish contractor with 
format guides for reports to be published under this development project. 


21f. Future Plans. Tentative arrangements were discussed with prime contractor 
for publication of Task 87151 report during June 1957. Also discussed were 


* plans for publication of initial QPRI report (Task 87300) during December 1957 


or early January 1958. 


The project officer will maintain close contact with WSPO to establish 
proper phase relationshtps-of- project-effort with equipment development 


status which is, in turn, largely dictated by funding action. 
‘2lg. References. | 
Q) ARDC System Requirement No. 5, dated 17 October 1955. 
(2) Project Development Plan No. 8728 (DD Form 613), 28 February 1956. 
(3) WS 117L Development Plan (WDD), 2 April 1956. 
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(4) ARDC System Development Directive No. 1l17L, 17-August 1956. - 
(5) Amendment No. 2 to ARDC SDD No. 117L, 1 October 1956. ‘ 
(6) Project Development Directive No.. 8728, October 1956. 


(7) Letter WDTR, Hq ARDC, 18 December 1956, subject, "Meeting 
of Technical Advisors to WS 117L". 


Zih. Coordination rand Signature Block. 


Responsible-Center, AFPTRC. 


| STANLEY VALCIK 


Major USAF 8 
QPRI Project Officer 


THOMAS haa | ; 


Col USAF 
- DCS/Operatiéns 


Sd h2Od 

- FREDERIC C. E, ODER » 
Colonel, USAF 
Assistant for WS 117L ol 
Technical on (WDD) yA 


$ 


7 Page 7 of 7 pages 


. . rs - ary =m *- ae ., ‘ & Sangin =i 2 a 
—w wy ae s- wy wm 4 A ar ee ele hae eae le EL att ce i eal Oe al ot a Le * i a Oe a ae wigs 4 
. , - 


22 62> 


deere ae ' Pape 
a ea 
.  @ oo  g. * 





| = 7 : 2. REPORTS CONTROL SYMBOL | 
R & D SCHEDULE aaa: 


3. DATE 
SYSTEM PROJECT TASK OTHER 
CJ cK] LJ iJ | 2 April 1957 
*. TITLE (UNCLASSIFIED Title) a. PERSONNEL OPERATIONS SUBSYSTEM FOR THE|® witiac [7] ones 


ADVANCED RECONNAISSANCE SYSTEM (SYSTEM 117L) b. (SYSTEM 117L POSS) | CHANGE #] +8728 






SCHEDULE CALENDAR YEARS 


PROJECT OR 














nee task wR [Tate lo twpolo fell almo qo [+]: tolwboloteimdalmiale fe ds]e te fete del [+l 2 [eye] dele: 

System 117L QPRI 7 on eee eae ea eee Ree REESE 
Implications of Design [87151 (ke TERRES ESAS PREPRESS ESAS Eee 
QPRI _ [87300 Ht at 
Training Programs & Proc 187152 EEE EEE: 2, EEE 
“reining Equipment Cher [evisa (11 htTTTTr iy iiflt itt ES ee eee Se 


Proficiency Test nevei 187154 ptt titi ttt tat ttt tet 
_ Handbooks & Joh Aids 1S7155 | BENASSReee eas 
Training Hie. 3 Tosti<- 27155 Coe pear pig oe ed 
nea abate et ppt fe 
eae ee se ae ee Bese eee eae eRe 
__ i ee ee Re ap hath feb par ch patted fe aes 

ie ee 
am 





1-Contract Awarded Pee ee dees co oe tet ty 
2-Technical Docymenta ( Saee Feaeee we cee ~ aaaaEe Sema amas Es 
Report Received, ae eee Eee elaled aaa eee eee aesS 
| pom eb ye aan PEC EEE EEC EEE 
: a eee eee eee SR SSR ERS Sees 
pt ttt pte ech ye aL ! 
CECE ECC eee eee 
See SERRE AERP EERE AAEEREE 
Deepest eset eh sd ie ee Wee he Weg ee ata 
paola aie, Pa a ee tae eae ta! 
cide eet EE Et 
cal Eek eee eee ee 





SSetheeeeeees | wae 

Lae eee eee Rae SSAA ERS | 
eee aes CERECEEEEE am ae 
Fee es ee ee al ee ean 


a 


° ‘ se 
~ em, om ee er Ye i et ee Tye ey ce eee ie ert er pp ee - © me me oN er me 
. * 


al Se 






2. REPORTS CONTROL SYMBOL 


PAGE OF PAGES 





R & D MANPOWER ANNEX > 
["JSYSTEM [X]PROSECT [_]TASK [ ]OTHER 




















J. NL Ree TITLE a. “PERSONNEL OPERATIONS SUBSYSTiM FOR THE Ss intrian (7) - 
ADVANCED RECONNAISSANCE. SYSTEM (SYST™M 117L) b. (SYSTEM 117L POS 





CHANGE 
om ORG eo ian ile [ ae a 1 Ww SO PROJECTED DIRECT MAN-YEARS | 
comp { ORGANIZATION TITLE | Ona | MAN-QTRS. FY 19 
naa | abate ah: aval | raro | raro_ | raro | rarp 
PTQ Office for QPRI _ | R 3 9 | 2.2 2 oA 365 | 
PIF §} Operator Laboratory R fe aan 3 02 oh 1.6 
PTR Maintenance Laboratory _ R 1.5 | 1.5 |3.8. | 3.8 48 
PTS Office for. Social Science R 5 
Programe 
Total Manpower 3 2.6 4.0 hed bye l 99 


Total Estimated Manpwr Dollars 1M | 21M | 34M 36M | 43M 84M 


Dd . 2 = pe oe o>, “ “he i ae "i . = ies +0." - ‘we iA : > * 2 ww er a ie ee is .: ~™ yh . ~~ Fe ly Oe ~~ TY act ee - 


‘erat’ 4% 
anna ROI 
mom's ~@ ad » pus 3 ? 
ed *§ a’é f"* a a ; : 


s, | ee Bie ee 2 REPORTS CONTROL SYMBOL 


CONTRACT FUN DS ANNEX 









7 | | | PAGE OF PAGES 
STE Lipie 1 1 
[_} SYSTEM fej PRosect [_] TASK [| OTHER — , 
-2 Kord} 57 
&. TITLE (ONC ASSTFTED TM tle) a. PERS ONNEL OPERATIONS 5S. INITIAL | 6. NUMBER 
SUBSYST=M FOR THE ADVANCED RECONNAISSANCE SYSTEMS #L 8728 


CHANGE 


(SYSTEM 1171) Db. (SYSTEM 71 ti 


Aerie PROJECT prosect PRIOR thousands) 
TASK NUMBER zen 


Sys tem 117L QPRE 


ey 57 
(in theuesands) 





oh 2.8m 156.0M| -144.0M| 81.0M 


: i 


2 ws oe 4 Sacks arte 
: ie ae Nowe eet oper imeem a oe Pe “rst hry, "+ hie AP cy ihn bn en TIT eh ge ee met : 







R &D COST ESTIMATE RECAPITULATION 
(] SYSTEM GE] PROJECT [C] TASK ["] OTHER 












2 April 19 


BL. INITIAL (_] 6. NUMBER 


PERSONNEL OPERATIONS hep eee FOR THE ADVANCED 


4, UNCLASSIFIED TITLE De 






RECONNAISSANCE SYSTIM (SYSTEM 117L) _b.. (SYSTEM 117L. QPRI_POSS) CHANGE #1 8728 
7 ~ PREVIOUS YEAKS Be UktisScaAL YEAR 57 &- FISCAL YEAR| 58 BD. 


ITEM OT 3 
OTHER 6090 OTHER OTHER 


en F ‘ 





, 12,8M 


3, 





—_ a 2 © 


An aie aie Yi VINM | 20M 164M 23M 


12M LL 








LULL PUGIU PRU ULL UU ULE EU vu. ul 















. LOS ANGELES 45, CALIFORNIA re: GM67. 3-49 | 
| INTEROFFICE CO 2RESPONDENCE 
{ 
i. . 
f iy. To Col. E. N. Hall co: H. R. Lawrence Date: 3 May 1957 
i 
| | - 
Susvect: Transmitting copy of GM67.3-49 From: R. F.. Mettler 
; 
z = 
Attached to this transmittal memo is a copy of R-W Document 
§ 
GM67. 3-49 entitled ''Proposed Use of IRBM as Booster for 
Multi-Stage Vehicles" which you reque sted. 
’ ” 
! Please note that this is a preliminary document, the technical 
; content of which has not been checked or reviewed by Dr. Dunn's 
office. I would suggest that questions on the technical content 
' of this memo be referred to Mr. H. R. PP akh: 
‘ / 
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MEMORANOUH FOR COLE SL TERAUNE 
SUBJECT:. AFPTRC Support of WDD Systems ee oan 


1. In response to your comments and suggestions, further 
investigaticn reveals the Missile Research Unit, Maintenance Labora- 
tory Field Extension Number 3, unaecr Lt Colonel. Beers is presently in 
being at AFEED. QPRI Project Officers for the various missile systems 
will begin reporting for duty 29 July 1957. Tentative scheduling calls 
for the WS 117L Project Officer to report during August 1957. | 


> The establishment of the ‘Field Extension Unit and the scnedul- 
ed manning of thet orfice is in response to paragraph 2 of General 
Spm aowen:s letter of 10 April 1957. A copy is inclosed for your reference, 


ir Resp onetuTiety- on AFPTRC conduct of the WS LL7L QPRI was made 
by SR #5, dated A? October 1955, Major Stanley Valcik of AFPTRC has been 
active as the WS 117L QFRI Project Officer fur the past year. Some of the 
current difficulties in other missile programs, in the OhRI area, may be 
directly traced to a lack of eppreciation of the imoortance of early _ 
attention to Q@PRT problems. Assessments of the anticipated work load in 
this erea as meriting a resident Officer, and the timinse of such an 
assignment wes left to the discretion of the Conmanmier, AéPPinc, 


h. We have not concurred in any provosed action which has not already 
been implemented in AFEED, nov iscieh is contrary to present planning 
he Field mxtensicn Unit. 


Within t 


5. If manning the QPRI Project were to be made with AFBID personnel, 
I personally would place higher, immediate or soraty on manning gbher 
projects within WS 117L. In view of the fact that manning is to be done 
by AFPTRCG from AFPIRC personnel resources, I request your signature to 
the letter. : | 
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LORARDUM FOR WDT AND WOO 


. SUBJECT; (U) Joint WDTW and WOU | Steff Visit td el 
| to Hq ARDC on Elimination of AFPTRC as 
‘Separate. Center of ARDC 


Le General: Col Hy Le Evans, WDOTN, and Capt A. A. Gor eS , DOTA, 
visited Hq ARDG cn Li-15 November 1957 for the purpose of attending a 
conference on the elimination of the AFPIRC, and distribution of the 
AFPIRC functions end manpower spaces within the ARDC structure. 


2. Persons Contacte! Brig Gen Flickinger, Col McKerley, 
‘Lt Col Ritter, Fej Wilcox, Maj Stebie, Maj Wertz, Dr. Gayne and 
ire Christensen. 


3. Discussion and Comment: Lt Col Ritter, Hq ARDC, presented 
the proposed elimination c2 2EPIRG as ea separate Center of ARDS, and 
the ARDC actions neces eat to integrete the APE functions end piaie 
power spaces within the ADS organization structure The slenifiecent 
Liters covered by It Gol ? Pitter and a stateuent of required ASEM) ectLons 
exe presented below: - 


fe™ 
et 


. & Ha USAF dizéated that the AFPIRC be eliminated a5 2 
seperete ARDC Center. a 


be. ARC Will retain responsibility for the functions presently 
assigned to ArrTRS with certoin reductions in the present pregrem and. 
menpower Spaces as follows: 
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Nae 
bry i) yee (1) Hg A¥FEiC is to be avenge and the office for QPEL 
Od ; ee te", will be added to thet hums Tectors proaram WADS « . 
Ba | 
¥ i os 3¥ >, * ; o> cy a4 
“i pie : (2) The Personnel Leboretory will remein at Laxzland 
ov reg wy Air Force Bese aS a detacmuont or dq ARDC. All futwre programs end 
j projects for the Leboretory will be validated and approved by med DO cS /P. 


and Dos/D, Ho USAR. 


KI (3) The progr prams and projects of the Overa erator Leboretory 


will be integrated with the work of other ARDC centers most directly 
concernsd. The laboratory will vacate the space now occupied eb 
Randolph Air Force Base. 


(14) The Pi Ogres as end projects of the Meintensnce Lubora tor 
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result in e net mirvower authorization of 155 spaces for the | 
Perscnnel Taboretoi vy and 271 spaces for the efforts in support of 
w/s Gevelopment. “nese new manpower levels are to be erfective 

1 Janusry 1956, 7 


(6) The recomended distribution of the 271 spaces 


- within the existing ARDC strucvurc are as follows: 


‘ | . fanned Space Vehicles «= -« a a a = = 30 
AFAC, W/S Support ee mem oe LD 
ARCRC, W/S Support -« = « a a ew we nw em OO 
AFBMD, u/s Support nee eww nen UG 
APMIC, W /s S Support. 
AFSC, w/s cps ee me mmm ee LO 


=e 


Sa are ee 7 


; ARDC, ie Support anne T 
RAD, of 3 Suppox ee helene 26 
WADC, HF Lshoretory += =~ )2 0 0 0. 


- LL 
w/e Suppor ox" ~ =) | 





Totel Sreaces 271 


(7) he ARDC provosed brealzout of the 46 spaces 
assigned to AFBMD sre inticeted as: 


HF Grovp oo AVEO: 
Job Design & Encd NECZIAS 6 ee we ee TE 
1. Desisen Specifications -« « -« -2- 
2. Design anslysis - - «ea 3 
3. Hardyvere Develoonent 
Monitoring no 0 sm mm mm ow 5 
hk, Personnel Evaluetion « «4. «2 
er Safety end Protection « . - 2 
Manning Information «=~ «eae «~~ =10 
Operaticnal QPRI 
Training Equipment Requirements 
Total § 30: 


BAD-HE Field Extension ot Cooke ARR: 


“re O84 vIiCH ™ a Ce a a ota i a ae ad 16 


ST tee 8 


op Spe gl em en 


oh away 


wee 


te gM Te 
. 


” 
lee gt 


can 


alas oll eee ta al WELT ang gf fon Woda! 
. . ; 


: SN eae ot - 


he, ieee ie en 


w=? 


~ ee 


Se tt lam atee ke: 7 ed 


f a] 
2 
- wath w 


aS 


~ICC Site Design «nanan arama a 3 
Functional checks (Han-Mechine) min 3 
Reliability oa System Tests - -« + 10 


Le Personnel Sub-system wm a & 
2. Safety and Protection -.-. 2 


. | —_ , . | Total 





16 


(8) ‘he following items are noted regarding the 46 | 
total speces listed above: — : | 


. a) The recomended AFRMD spaces include: 
25 » o&ficere . 

18 -« civilians 

2 eicnen. 


« (b) ARDC indicated thst the spaces are separate 
from the energeny augmentation end FY 58 naw power regquirenents 
heretofore stated by AIEMD ¢ 


| (c) ARDS indicated that the sp aces nea tO. provide 
for normal huven factors sunport regi vired Yor thé presents AYLAD missior 


and no sAaditional missions in tie area of hunen factors techrical vrno- 
grems Willi be imposed on AFEMD. | 


| (a) Tro me — officers - One Oce upeational Heslth, 
and. one Industrial Hygiene Engineer sre included in the officer sure 256 


(e) ‘The total civilien spaces include support 

types, clerical, etc.. 7 | 

3 | (f) A totel of 7O human Lectors off 

exist in BEDE of which 25 or 37% have been cllotied to AFRHO. AR 

requested that AFBMD consider replacing seme of our of. 

with professional civilians, if possible, in order to reiteve the 
shor wee of human Tractors officers in the other ARDG centerse 


(9) It was agreed that AFB “4D would provide : Hg ARDC 
with the follawing information by 25 Kovember 1957: 


| (2) Organization structure or distribution of © 
the 46 human factor spaces into tae existing AFSMD organization. 
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| C 4h. Required Actions: 
Ce enamide ae arena epaantheatananpecntanoateatal 


4 
~, 
wien * 


a. WON and WOOT will develop the information indicated 
in paragraph 9 above for delivery to Hg ARDC on 25 Noverper 19576 
r Commend or 


‘be DIN and WOOT will poosere gppropriate internal 


_AFBMD policy on the integration cf the human factors support 
function within APBMD. | 
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BALTIMORE, MARYLAND 


“* 





(SECRET) FROM WDG-1-2 
Dg a N. 


ON 31 DEC 57, CCbOME ALPE PUNZIETO, EQ USAF, REQUESTED 


AFBMD RECOMMENDATIONS FOR AN EARLY ASTRONAUTICS 
CAPABILITY, INCLUDING COSIS AND SCHEDULES... THIS INYOR 
MATION IS TO BE USED BY GENERAL PUTT ON 8 JANUARY IN 
CONNECTION WITH THE JOHNSON HEARINGS. IN ORDER TO 
ACHIEVE SIGNIFICANT PERFORMANCE RESULTS DURING CALENDAR 
YEARS 1958 AND 1959, ALREADY DEVELOPED SOOSTERS AND 


oa? 


UIDANCE COMPONENTS WILL BE REQUILED, THOR PLUS TEE 





VANGUARD SECOND STAGE IS PROPOSED AS TEU BASIC mOOSTE 
UNIT. WITH ThIs VEHICLE, TEE ¥ FOLLOWING TYPE MiSSIOI 
COULD DE PERFORMED: A. PHOTO RECONNAISSANCE SATEL 


WIT A RECOVERABLE DATA CAPSULE, WE SELIEVE TEAT 
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FROM: COMMANDER AIR FORCE BALLISTIC MISSILE DIVISION [ereciat wermucyr 
INGLEWOOD, CALIFORNIA | 


TO: 
(SECRET) FROM WDG-1-2 (CONTD) 


N ORBITING TEST COULD BE ACHIEVED BY AUSUST 1958 WITH 


“Ne 


TELEMETRY EQUIPMENT BUT NO CAMERA. THE FIRST REGOVERARLE 


' 


PHOTO DATA FLIGHT COULD BE ACE SIEVED BY SEP 19 58 FOLLOWED 


is ¥ FOUR ADDITIONAL FLIGIITS Tris REMAINDER OF IY 54; A “ TAL 


| lOF SIX VEHICLES. THESE EARLY FLIGHTS ARE TECHNICALLY 


¥FEASUSLE UTILIZING THE BOOSTERS AND RECOVERABLE DATA 
CAPSULE TECHNIQUES THAY ARE ALREADY DEVELOPED, AN 


IMMEDIATE GO-AHEAD IS NECESSARY HOWEVER. B. RECOVERASLE 









ANIMAL SATELLITE USING RiTIESUS MONKEYS. THE FIRS? od a 
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WITH ANIMAL RECOVERY COULD BE ACCOMPLISHED BY JANUAR. 

1959 FOLLOWED SY THREE ADDITIONAL FLIGHTS DURING THE 
REMAINDER OF FY 59, LUNAR MISSIONS COULD ALSO BE 

ACCOMPLISHED WITH A HIGH PROBABILITY OF SUCCESS BY 
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Enclosure: (a) Report cnt DED-2032, WSeL17L Development Plan for 
Acceleration, ata 6 Jan 4955, Cys 1-10 (s) 


1.  ~=~By enclosure (a) ¢ the Lockheed Missile Systens Division submits ! 
herewith a development plan and cost estimate of acceleration of the WS-l17L | 
Program using the Atlas booster plus the ss cecal of this program using 
the Thor booster. | . 


Qe The cost, including fee, as viata in this propdea. is that 
cost necessary to accomplish the additional work proposed in the augmentation 
and acceleration of the program of reference (B), the Definitive Cost Proposal 
negotiated between Lockheed Missile Systens Division and the Air Force during 
the month of November, 1957. 


36 Attention is directed to the fact that the schedules presented 
in this proposal require immediate authorization to proceed with the itens 
listed in the proposal as “Peiority Tens" end thet Zul) effort on this 
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Subject: Contract AF. 04(647)-97 
Proposal. for Acceleration of we-127L Program 


- fos Major Generel Bernard A. Gchriever 


| program be authorized by February 2, 1958. ‘The Contractor will be pleased 


to proceed immediately with the work necessary for so important a progran 
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INTRODUCTION 


The WS-117L program now aucee development has as its Seles ae 


the provision of complete reconnaissance systems s utilizing sateliite 
‘horne sensing devices.” The material here represents &, development een | 


- for accelerhting this program, and has been. prepared ‘by the Lockheed © 


':Missile Systems Division in its role as the WS-117L Weapon System Con- | 


tractor, 
In the course of negotiations on 12 to 19 Novenber 1957 for the 


“WS-1171 definitive contract, it was requested py AFBMD personnel thet 


‘Lockheed consider modification. of the program for a potential accel- 


Mere tf 


eration. Included was consideretion of increasing the tempo of vehicle 
firings tO assure greater probabi lity of program success i £0 reduce 


the dev elo pment time scale of a first Pioneer Visual flight  eapubility 


_by one year to March 1960. Subsequently it was requested that consid- 


eration be given to developing the Pioneer Ferret system to a time 
scale comparable to.that of the Visual. 

In view of recent emphasis on missile weapon systems, it appeared 
appropriate to the Contractor to consider the inclusion of two alternate 


approaches in the development program: (1) The use of an IRBM missile 


as a booster, and (2) The physical recovery of reconnaissance photographs 


from the orbiting vehicle. Both approaches have been a part.of the Con- 


tractor’ S over-all program concept from its inception but had been shelved 


due to initial funding Limitations. The combination of the two approaches 
will provide a system attaining very early reconnaissance capability. 
This is quite similar to a method proposed récently by the RAND Corporation 
using the Thor as a booster and 8. panoramic camera, in a spin-stabilized 


“recoverable capsule, on. pees a a ae 
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3 | _The over-all program presented here is essentially the sane as that 

_ | presented to AFBMD on 2] November and 5 De cenber 1957, but incorporates 

. _ the RAND concept for early Thor-boosted reconnaissance flights. | 

; | | -Tbe Contractor believes strongly that should additional funds be 

available for enhancement of the U. S. military progrem, consideration 

~phould be given to augmentation of the present WS-117L progrem in the 

| Manner and amount shown in Figure 1. This would allow capitalization | 

t | of the established broad WS-117L base toward expeditious accomplish- 

‘ment of its militery objectives. Expanding the vehicle firing rate from 
four to V4. by Feb. 1960 will allow a more efficient utilization of hie 
systen, increase ultimate. reliabild. ty, and bring about earlier recon- 
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ASSISTANT /INWDTR/, YOU MIGHT ALERT THEM TO BE READY. AT THE ae 
MACHINE. — | a 
THE DUPUTY COMMANDER/WEAPON SYSTEMS. IS PREPARING THE ARDC ee 
FIVE YEAR PROJECTED ASTRONAUTICS PROGRAM/ WEAPON SYSTEMS FOR -  — . ¢. 
DELIVERY TO GENERAL PUTT WITHIN THE NEXT FEW DAYSe THE AFBMD 8° | 
HAD ALREADY FURNISHED MATERIAL FOR THIS PAPER. ATTACHED TO THE _« 
: . PAPER WILL BE A SET OF SUMMARY SHEETS SHOWING WHAT WEAPON SYSTEMS 4. & 
|| ARE IN BEING, OR PLANNED, WITHIN THE ASTRONAUTICS AREA. EACH - oe 
oo PAGE COVERS ONE WEAPON. SYSTEM, COTLINED AS FOLLOWS CLN i ne 
> As BRIEF | ae 
oe 1. DESCRIPTION / TWO LINES OR LESS/ : | ney 
| 2. CAPABILITY /TWO LINES OR LESS/ 7 oF tig 
3. EXISTING TECHNOLOGY USFD / TWO LINES OR LESS/ | mS 
_ + 4s PRINCIPAL TECHNICAL PROBLEMS / TWO LINES OR LESS/ cs 2 
© Be R AND D- SCHEDULE pire cer | 
fe DEVELOPMENT PERIOD / SHOW END DATE/ CEO Kota Bote obey 
) Qe FLIGHT TEST PERIOD / SHOW END DATES fifi fee WO wy ND 
fF 2 3. OPERATIONAL SYSTEM DELIVERY DATE y fib LE “ek yy 
* Gy FUNDING /FOR FY 58 AND FY 59/ pe Gere) ee 
7 2 ee _ 2 Mb PF! fad] 
ye ™t*~*”:CORe NOR 609 : | 7 * ie ef wee ke 
i C ‘Se TOTAL | | | | a : = 
| WE HAVE BEEN ASKED TO PREPARE FOUR OF THESE SWELTS ON A CRASH 2 
BASIS FOR PRESENTATION TO GENERAL ANDERSON THIS AFTERNOOWK. THESE =~’ 
SHEETS COVER ae | | nae 
THOR J x 
—— Yow * 
a Wy 
—4TLAS | : NQ 
SOLID IRBM > -- + : 3 ee 
TITAN EXCEPT. 


WE HAVE ALL THE INFORMATION WE NEED ON : THOR, ATLAS, AND 
FOR THE R AND D SCHEDULE. DATES. WE NEED END DATES, FOR EACH WEATOK _ - 
ON DEVELOPMENT, FLIGHT TEST, AND OPERATIONAL SYSTEM DELIVERY. ----7 | 
.. IN ADDITION, WE NEED ALL THE LISTED DATA ON THE SOLID IRBM CAN YOU | 
% M\KE THIS AVAILABLE TO US ON THIS TELETYPE WITHIN THE, NEXT FEW HOURS Guss 
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_ ADORESS REPLY TO 
COMMANDER, AROC; 


______ Rr = . 18 JAN 1988 


SUBJECT; Elimination of AFPTRC and Assignment of Specific Human 
_ Factors Functions to AFBMD 





ae 


HEADQUARTERS | 1§ 
AIR RESEARCH AND DEVELOPMENT COMMAND 


UNITED STATES AIR FORCE 
Post Office Box 1395 
Baltimore 3, Maryland 


ATIN: 


TO: Commander 


Air Foree Ballistic Missile Division 
Headquarters ARDC 3 
Inglewood 
California 


1. By direction of the Chief of Staff,.USAF, the Air Force 
Personnel and Training Research Center is being eliminated. Specific 
Human Factors functions in support of Weapon System development are | 
being assigned to existing ARDC Centers for accomplishment. 


2. Those functions assigned to the Air Force Ballistic Missile 
Division are listed in Inclosure 1 to this letter. Also listed therein 
are the numbers and types of spaces to be transferred to AFBMD to accon- 
plish the described functions. 


3. By direction of Headquarters USAF, the spaces assigned to 
AFBMD will be utilized for the accomplishment of those Human Factors 
functions being transferred to AFBMD. 


4. Transfer of activities, spaces, and personnel will be accom 
plished as directed in the letter from this Headquarters, Subject: 
"Elimination of AFPIRC as a-Separate ARDC eka dated 10 January 
1958. 


5: The, AFBMD plan for Integration of AFPTRC functions, dated 
25 November 1957, will be returned under separate cover with appro- 
priate comments. | 


6. The Confidential classification on this subject has been 
removed, authority Headquarters USAF DCS/D letter, Subject: "ARDC 
Plan for Integration of AFPTRC Weapon System Support Functions into” 
Other ARDC Centers," dated 23 December 1957. 


FOR THE COMMANDER: 
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a A Typecast etcetera Hata SU ha ae stir : Aye eee aad en eee Pe o " 
a tials , 10 2 . 
oO Oo oO 
HUMAN FACTORS 
FUNCTIONS AND SPACES ASSIGNED : 
TO ATR FORCE BALLISTIC MISSILE DIVISION | ens 
AREA SPACES FUNCTIONAL DESCRIPTION 
OFF AMIN Civ TOTAL 
UTI LIZATION: 
"le. Job Design & Engineering 6 | h 10 To participate in development of design specifica-~ 
Systems Avplication tions for new weapon systems, to conduct equinment- 
task analyses on new weapon systems, and to monitor 
system development plans to insure optimal design fo 
. ; the operator or maintenance mane 
2e Occupational informetion 6 h 10 To identify all and to describe previously undefined 
Systems Application , Duty Positions and Air Force Specialties, to perform 
Qualifications Analyses for new Duty Positions and 
fir Force Specialties, and to prepare Proposed Man- 
7 ning Guides, for new Weapon Systeins. 
3- Job Aids | 3 3 6 To determine Class 28 Training Equipment character- 
Systems Application | istics for, to develop Position Oriented Technical 
; _ Manuals and Position Oriented Performence checks 
for, and to apply training devices test procedures 
. _to, new weapon systems during development. 
EVALUATION: | 
1. Functional Checks 2 2 hy To monitor hardware development through cesign 


Systems Application 


evaluation of initial designs, "breadboard" models ’ 
attendance at mock-up inspections etc. and to 
perform evaluations of assigned personnel functions 
to insure man-machine compatibility during system 
development. | 


ae, om CaweX Sowa rate ss STR wi A acl SE Te qe re bates ee tae oN E rr ere eS ie ig ee me me os ra at tas oa ae apatite. a i Tm setae ME 
C3 mm \ 
. " 
re a. ‘baw i yet, ‘ 
4 
AFBMD 
SPACES | | ZAK 





ANN CIV FUNC TIONAL DESCRIPTION 
EVALUATION Conttds | a | \ 
2, Pelicbility Studies 3 a h To perform personnel sub-system evaluetions at 
Systen Avplication appropriate points in system development and 


testing deriving necessary orientation and train-. 
ing data to insure adequate reliability of pergon- - 
nel in the operational environment, reporting those 
inetances where equipment or system design imposes 
demands inconsistent with the degree of Pereouee 
reliability required. 


3. System Tests , 3 ok . 7 (1) To accomplish man=mechine testing and person-~. 
System Application | nel sub-system testing of completed weapon systems 
% : to determine how effectively the system design meets 
human factors reqvirements. 

. (2) To evaluate missile eccidents and incidents to 
determine the extent to which’ human engineering in 
system design or personnel procedures in operation 
was the causal factor. From these investigations, 
‘to recommend appropriate redesign in hardware or 
moecee procedures for operation. : 


ie Protection L 2 3 TO insut‘e that adequate personnel safety and 
Ot protection is provided through the incorporation 
of anpropriate methods , procedures and safety equip- 
ment in systems and site designe | 
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WDTD f 13 January 1958 


MEMORANDUM FOR THE RECORD 


SUBJECT: Long-Distence Call an Colonel Attwood - ARDC - re "Recovereble 
Package” 


| Colcnel Atwood called this date with the instructions that AFBMD” | 
was to meze the source selection ana- ‘get the technical direction ready 
for the subject project and bring the story in to ARDC on 3 February 
as had been Ciscussed previously. This was as a result of Generals 
Schriever and Anderson's discussions in Baltimore; also, the author? ty. 
is being sent “to AFBHD today. ~ColLonel Norton suggested that perhaps 
ATBED snould weit to receive the authority rom Generel / 
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operational plan. Tids action is pursuant to Ho USAF TWX dated 


20 Januziry 1956 directing that SAC prepare an operational plan in 
accordance with the operational concept, as approved December 1957. 
Wis essentially invoives the S1+-65 missile as @ princi pul booster. 

to be launched at Cooke AFB with three possible acquisitioning and 
tracking stations in support. It is tentatively schedulec that the 
operational plan will be completed and presented to Comuander in Chicf, 
SAC during the week of 3: February 1958. 
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7 JAMEY S. SEAY 
Lt Colonel, USAF 
Chief, WS 117L Branch 
es Deputy Director/Psllistic Missiles 
 Directorate/Procurement & Production 
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le A meeting - was held 2) January 1958 to discuss the above subject. 
The following personnel attended: 


Lt. Colonel R.E. Robertson SWOPTD ean ge | 
Ute Colonel Js Seay? 1,62 MCPIAs 8 Se UR aire Fates 
Major D.M. Billick (‘: 1CPTA Ma. 
Capt. W. Jeancon me WMOPED Aa ren 
Mr. S, Lovas MoPTD ST OL 5 De as 
2, The discussion concerned ‘he. use of a THOR missile as a booster 
to be used in conjunction with the 117. Under. the present plan of ecti- 
vating THOR squadrons, it is contemplsted that five THOR missiles will. be 
available in CY-58 over and above squadron requirements. ‘These can be 
used for Special projects. It Was thought that perhaps four of the five 
missiles would be used for the project relating to the l17L. It appeared 
that four missiles would be made available for the proposed prosran on a 
non~rejimbursable basis. Your more - and possibly six more = woulda be pre: 
vided from the THOR production line, and the 117L Project Office would 
bi to reimburse the. 3154 Project. Office for.this second groxp of 
ssiles. Since the (six) missiles will be bought for production at the 
tail end of present contracts, it appeers that funds need not be furnished 
to the 3154 Project Office wntil the beginning of FY¥-59. The first four 
missiles will be of the 120 series. 


“a 


nm, a 
twig OF 


3, Itis contemplated that there will _ probably be five firings at 
Patrick and five at Cooke.  NRESALVED Ge (10) ak Cooke AE 
LS = 
4. It will be necessary to determine what GSE will be required to T 
support Cocke and to identify the items for which the 117L Project will 
give us money « Col. Seay indicated they would use one of_the stands at 
SAC. We need to know what stand will be-used. 


5. Itwas agreed that only 2 matter of allocation is involved at th» 
present time and no funds need be transferred this fiscal year. Ten mis- 
siles can be diverted from our contracts as needed, 


6. We wild need money ‘in FY=59 end will add the six additional re= 
auarenenes to our third contract probably. 


ts We can issve a CCN to Douglas to tell tienes they must do te 
adapt the missile to the MI7L. Col. Seay will give us a note stating 
exactly What is required. We will then ask Douglas what they need and 
woe When in the way of GSE. | ; 
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‘G. - present tne entire program. BMD would also work out in conjunction with 
them the method of base operation, getting a Memorandum of Understanding 
presenting to them the specific nature and the type of modification, and 
determining how the Base can handle this project. Lockheed indicated 
they planned to go back to Patrick two weeks from tomorrow to review the 
particular problems they had. BMD wanted to enlarge the scope of the 
meeting at Patrick to cover the. whole program. It was’ suggested that if 
the facility material was not available for discussion a later meeting 
could be set up for that. The management meeting should come soon and 
separately if necessary. Lockheed indicated it would design a tower as 
well as the lines, and Lockheed will subcontract the tower and related 
work, With respect to the lines running from the block house to the pad, 
Lockheed agreed tentatively they would order the cable and provide cri-~ 
teria and then Douglas and the Base would arrange for installation. : 


os 


ae Ng SRT TE i Oe 


16. As a result of some discussion, Lockheed will do away with fuel 
and ecid dump trailers. The amount of space to be made available to Lock~. 
heed was discussed. It appeared that square -feet required in the blocks 
might not be available. Lockheed thought they might be able to cut back 
sufficiently to fit into the space available, 


Fam age Sra gl ete” - Feo. 


6 | 17. Lockheed desired to discuss the program at Cooke but the per- 
‘5 - sonnel best informed in this area are currently in Ingland. Lockheed's 
- concern revolved around the problem whether they should re-orient or - 
i build new launchers, and whether the launchers available could be turned 
a ( + 60°, thereby eliminating the need for new ones. There will. be enother 
ae meeting tomorrow at ¥ olclock at Dougias to discuss this matter furtner. 
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ATTN: COLONEL ¥ C © ODER, WDTR 
i | 


FROM: FF. W. O'TGRELN, LOCKEEED MISSILE SYSTEMS DIV PALO 
rer CALIF | 


\ ee WS 117L - RECONNAISSANCE CAPSULE 


AS aR tanya a ee, 
ee ee pave Beas Tere ee oem 


C JUNCLASS/ LMSD/ 37545 --- PRESENT STATUS OF TECHNICAL AND 
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CONTRACTUAL APPROVAL OF RE ENTRY CAPSULE IS AS FOLLOWS - 

1. GE HAS BEEN SELECTED AS BEST SOURCE FOR DEVEL- 
OPMENT OF REENTRY CAPSULE. : 

2. FAIRCHILD HAS BEEN SELECTED AS BEST SOURCE FOR 
CAMERA UNIT. 

3, TECHNICAL APPROACH AND CONTRACTUAL. DOCUMEN Ts 
COVERING G.E. AND FAIRCHILD WORK STATEMENT WERE TRANSMITTED 


TO ASST A/F PLANT REP ABOUT 7 FEB, WHO IN TURiv FORWARDED ABCY xu 


INFORMATION TO BMD FOR TECHNICAL AIPPROVAL. 


PROGRAM SCHEDULE ieee TS NECESSITATE IMMEDIATI. 
CONTRACTUAL ACTICN FOR SUPPLIERS. ITIS BROUGHT TO YCUR 


ATTN THAT PROGRESS IS ALREADY DELAYED BY ONE WEEK, ANID IT 


iS URGENTLY REQUESTED THAT BMD FURNISH LMSD VIA CONTRACTING 


\. OFFICER THE NECESSARY APPROVAL OR ACTION REQUEST 
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MEMORANDUM FOR THD DIRECTOR OF GUIDED MISSILES, OSD . ; 


I would like to refer to the mexorandum addressed to you on | 
31 Januery 1958 from the Usder Secretary of the Air Force concerning 


RAD furmentation for the S)-75 (THOR). This memorandum is to 


rovice crore detail corcerzing the eeveree ment effort indicated in _ 
the referenced mensrancun. 8 an - 


Lt han been recosnized for severe. yeers that develooment of eae 
more sonliisticated nose core fer the apeaniae mL een Would pereit 
@ higher yield-to-weight revio ane a higher leerve of invulnerability. 


Theoreticel ard cpeLimene | Work that hes becn accomplished to date 
by contractors to the U.s. fxrsy ae the U.S. fir Force seve brought. 


us to the positi on where fvll-scale testing is beepers to bring to 
ae 


fruition the edvancedre-eniry body. This testing can most readily. 


” ‘be capi enrages dy using a THOR booster with & second. pre mde un 


= oo ot. %.. are & +e he <2 %., en “Je nam 
oF the second Btece oF the V: GUA RD satelLite Beuncher. mis tost 
a 


steed will carry a 600-& 0% Lb. ebletion type re-entry bocy ever 
trajectories vhichwould be realised by growl veroléSs of present 
ballistic missiles, or by follow-on devclorcents such as the solid . 
eropellent ICBMs. In carrying cus this development work, Lt ceheasld © 
So be neCOGe Ce that the neccessary techniques end herdwere will 
be Gevelicped whereby an cue ads pistion oF the TCH missile mey be 
proviced. It is nat intented thet.a decleion calor be mace nov to, 
providas IDEM versions of the “SEOR bus, aossimaing successes in this 
development effort, a later Cecision mey be rade to O provide c poten= 
tially earlier ICEM eaeprnee! or & rourorit Tor TAO squadrons if 
tions or if it 


rf) 


oversecs Ceployment is Limited by base rights nerotiat 
becemes Cesireble fren &n Eee point cr vi ew 


To accomlish this develo nent progrea, it is nes cessary to ine 
crease the THOR production ra te to eight missiles per ponth ana pro- 
cure modest encunts of other test material. This reovires the 3 expendi - 
ture of $22 million in FY 53 end these finds will be provided from 
currently evailea ee. a Foree resources. Current planning indicetes 
thet approximately $18 eiliion additicncl furds will be required jn 
FY 59. ¥e are eee bveorths preparing & revision to the Bellistic Missile 
Prograa to include this efi'ort and will he ready to sYbnit 3% to the 
CSD Eailistic Missile Comzicice in the near Dutere. Your endoracuent 
of t this Wa Oe ae is PEC CUCSTENL. - . 
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ATE REGEARC HAKD DEVELOPMENT COMMAND 
United States Air Force 
Andrews Air Force Base 

Washington 25, D. Ge | 


TS PIN EN Ne TG i OP OEE NOs 


GENERAL ORDERS) i | 27 Fobruary 1958 
NUMBER 11) | | 
| | SECTION 
~~ DISCONTINUANIE OF HEADQUARTERS, AIR FORCE PERSONNEL AND TAINO a : 

RESEARCH CENTER« e ec ew e wm esc ee wm hee he oO hl hh hl hl Ol ee @©eee¢e iE 
‘DISCONTINUANCE OF USAF UNIT «= AMENDMENTc « «© ew oe oe oe we ew eo oe oe LL 
AWAR D Or COMMANDS ATION RIBBON o ¢ ¢6¢ © © @ @ 8&8 68 oo @#eee¢#e@#eeeee @ Lit 
AMENOMENRT « ¢ . ree eeeeeee 8 ¢ @ «@ ee ee ® © @ @ e*eoeee @ pa) 
STAriE ASSIGNS aNd eceee5ueeeveeveteeevereweeneveeer eee be Oe V 


ory” 


To a Srrne 


TLR Reo 


wer 


c DISCONTINUANGE OF BEM DQ UARTERS , Tat FORCE PERSONNE EL AND TRA THING REGUARTH 


Mee 


| Le cacguarters, Air Force Pisoanet: and Training Research Center is dis~ 
continued at Iackland Air Fores Base, Gan Antonio, Texas, effective 15 April. 1°56. 

Concurrently with discontinuance, this unit will revert to the comtrol of the 
Lepertmens of the Air Forase : 


OT oe, SOIT OTe 


2. Fersonnel rendered ‘surplus “by this action will be phen hed Tir obdecse 
units wider control of the Gomnander, fir Research and Development Commande — 


» > 
>: 
7 

ae 


te os 


, ‘3. Equipment rendered surplus by this action will revert to stocke te 

; fill present and fubwre requirements. Unit Authorization Viet Nueber GLS7d~ 

i 0609 is voided on dats of discontinuance : 

: 

A ho Organizational records will bs disposed of in accordance w rth p 

‘ graph 23 of Air Force Manual LE1sBe 

; 5S. Funds will be Bispoued of ana final reports wil) be susmit utad in ace 
corcanss with currem regulations. 

z, 


=~, 
~~ 


6. Authoritys Department Kir Force Latter, AFOMO 728K, dated 25 ee 
1958, Subject: Discorbinuancte of the Headquarters » Aix Porce Personnel «: 
‘Training Research Center. 
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It. DISCONTINUANCE OF USAF UNIT. = AMENDMENT 


le So much of Section wv, General Orders Nunber Vs vane “pada quarters p this 
. Station, cyrrent series, au. reads, | 
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continuous: operation of . recoverable recomnéissence systen, with the 


attencent requirement for search, eppears “infeesible from e kaa 
anc useable military | point of view. Accornnit a: “the ia ha oa of 


Tae? 


the interin S/SteR -ehonld not, be pursued. ie a 


rages 
eg +: ae a, a 
oh ae . ” 


aa 7 . oe c. In order | tain eexty flights: ‘of “the Lockheed vehicle to 
| be employed as. the “gpecond etige- An “the “21271. syston,: it-may be decirabdle 
_ for the Air Force to plan for test. Pipings of this vehicle utilizing e 
ite THOR booster, since an edequate nuuber df ‘these less expensive booster 
by ean be made available for this: cpurpose- “sooner than the ATLAS booster 
sovetgresmmale cerns " | | 
= = oo. . will “pe available.” 7 ae eae a Be hig : aids a soa aae ne “+. wie niin eee i! a omen ace emp mee 
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a. unéerstend. that B “ROR. ookter- with. 2 ‘suitable second tage ° 
may be the most promptly end qeemty available device for 
mental‘ flights’ with leboratory enimals. The developsent of such 


rate. 


vehicie 


experi 
hardwere is authorized, including »r:cvision.for the recovery of + 


in furtherance of. the objective of menned satellite weno 


o. 

ny enimais 
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S/ Roy J ohnson 

; | | 2 oe DIRECTOR | ADVAKCED RESEARCH PROJECTS TS AGRIC 
‘. 
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| Message transmitted to Lock’ | 
cr 1 March Be ae 


COPY 
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COMDR, AFBMD, INGLEWOOD, CALIFORNIA on 
TO: LOCKHERD AIRCRAFT CORPORATION | ae rr 


ate do. oe 
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7 5 a aha ~-SECRET. FROM WDIR 018-5 FOR MR.- 3-H. SARTER. . -REFERENCE : 

*) spWwxt LMSD/37365 AND LMsD/37019.. HO USAF. HAS DISAPPROVED TUE 
WE 1i7L, RECOVERABLE Re ZCONNAISSANCE PAYLOAD PROGRAM. © TOU 
ARE NOT AUTHORIZED TO INCUR ANY FURTHER COSTS WITH GE GE 
FAIS CHILD ON Ws 1l7L PROGRAM ILA, YOUK EFFORTS IN THE USE 
OF TEOR BCOSTED WS 117L SHOULD BE REORIENTED IMMEDIATELY. 
acSiak TOG PREPAKI A PLAR GK ACCELERATION CF THE BeSIS 
WS 117L PROGKAM THRU USE OF THOR BOOSTED FLIGHTS FOR EARLY 
TEST OF WS 1)7L. COMPONENTS INCLUDING ORBITAL FLIGHTS Fou 

EXERCISE OF THE GROUND SPACE COMMUNICATIONS NETWORK . 
PLAN SEOULD INCLUDE CONCEPT FOK RECOVERABLE CAPSULE 
| FLIGHTS FOR AERO-ME DICAL RESEARCH PURPOSES. EVERY EFFORT 
SHOULD BS MADE TO ORGANIZE THIS MATERIAL FOR PRESENTATION 


TO ME AT THE EARLIEST POSSIBLE DATE,. SIGNED SCHRIEVER. 


©, J, RITLAND 
BRIG GEN, USA. 
VICE COniaAgiGik 
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“gussecr: Air Perce Mane in-Spece Program - 


Le ‘The total Air Force Man in apeeel aes tevsrd 
e mid~1959 exeretionst date is ‘Getinated set “e as Ecllows: 


; Ey rf : 9 

Fel) (Airereft G Misslies) a $2.0 

P-209 (Support) a 11.5 

_ P5355 (Construction) 2S 
G Fo6C2 (Pas) | 27.0 
133.0 


2. If the Air Yerce dees roc receiva the full fuvd suandet 
for tit cbhova program the following projects ceuld be progresaiyveis 
undertaken with a resultant delay ef the Firat mannad esynete Lame 
Ere mid-1960 te sanz future dete: . 


&. $36, 9 eabien - Fer Gavelgsmant cf sx ee. 
carrying Gopsuies sud cumpoagte fer us2 in sen 


junctisn vith TS me-bocstad Uk-117L leuuchas, 
starting in enna cen ee 


$5. Viliseu -. For sieebly: buildinge, sud. launch 
pad aud “inetromentetion modifications. 


ec. $30.0 Ms Lliop -. Por acai eawule and ‘second, stcge 
: booster design, development and teat, es well «es the 
procuresent ef support test vehicles. 


6. $15.0 Milijon = Por fsbriextion of a emsli number of 
capsules, iucluding eecond ecager end Lovetars, 
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e. $67 Millie: - Vor design, development, tes: ond 
Precus cme: : af capsulan, secend stages, beciiers, 
end support test vahiclae leading te haus enrilont 
aight casio space flight. — 7 
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, ‘ane. Lockheea letter of transmittal » their 
report was prepared at the request. or General Schriever. It was 
not initiated by the 2117L office. The three-phase progren referred to 
is described in the report, a copy of which is inclosed. The pre- 


| | sentation at ARDC was made as a result of a direct invitation from 
 eareymecr ornare ereene Cen ere) cca a EMSD ape Seer mee a ek a a 





a Se 


: . ay 2. ‘The trip iigouseed in Part a is being made by Ma jor 


Wienberg as a member of the Long Range Planning Committee on In- 
telligence. +° — 





2 Incl: ; 
LESD 2907 (S) | 7 Colone2, USAF 
Gta 11 Her jor 5G 2 Director for WS 11723 
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a, | WS LLZL PROJECT OFFICE 


New Phone Extensions - . 
‘17 ‘Apr 1958 
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ET PS ado +: 


- WDTSR 
_ Oder, Frederic*C. #:;*Polonel 7 a — ~ 
Director for WEA 17L es | 2751 | 234 2 
Truax, Robert C., Captain (us) 2751 «232 ne 
Asst. Director for WS ATL _ . 7 
ane aay epTSRP ean ae : | - 
7 _Zelenka, Raymond E., Major Pe | 2751 ~ 200 — 2 
i? Chief, Plans & Programs. Division 
ft Brecburn, David D., Captain 2767 238 2 
4 Pietz, John Jr., Major 2767, «140 20 
- ‘ Walecka, Norbert J., Captain 2767 237 2 
| WDTSRE 
; - Battle, C. L., Lt Colonel 
f € Chief, System Engineering Division 7 .2751 232 2 
me: | 
. CG Aneta, George E., Major 276% 223 2 
f Blum, Edward F., Lt Col 2741 137 2 
Busard, Frank S., . Major 2594 223. 2 
3 “Conway, Edward J., Major 2741 144 2 
z . Copley, John 0O., qr, Captain 2594 223 2 
Fiebelkorn, John A., Captain 2098 147 2 
_ Jones, George P., Lt Colonel 2741 136 2 
_- Phillips, Francis QO. 2594 223 2 
Prentiss, Don C., Captain | —- 2594 223 2 
Schmitt, John J., Jr., Captain ~ 2741 146 2 
| Troetschel, William 0., Captain 2594 223 2 
: Wear, Thomas 0., Major | 2741 223 2 
/ Wienberg, Harold F., Major 2741 (135 2 
| % WDTSRE | 
4 Ls Riepe, Quenten A., Lt Colonel 2 | 2781 138 2 
4 | Chief, Facilities & Test Division 
| Buck, Guy P., Captain |. 2781 141 2 
: ee Ben F., Captain _ 2781 143.. 2 
Bk Houghten, Richard A., Major 2781 142 2 
/ : Patton, William M., Captain 2781 143 2 
f Runge, Fritz C. 2781 — 4139 2 
™ Smith, Harry L., Major 278) 143° 2 
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WS 117L PROJECT OFFICE 

Kew Phone Extensions 

SECRETARIES FOR WDTSR 
| | gr. to Bg 
rrrs Elizabeth, urs. Pan - - 9951 | 236. | 


DiStefano, Jackie, Mrs. | r . 2767, = 202 
Dunn, Edith, Mrs. _ ee - (2781 (143 
Gardner, Joyce, Mrs. | 2767 202 
Gilchrist, Laura, Mra... ec oe 2TGL 6 14S 
Greiert, Dorothy, Mrs. 2767 | 203 
Hollins, Dorothy, Mrs. “2752 236 
Zimmer, Ione, Mrs. . 2751 236 
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SUNISCT: . ian in Space seapohothiatites Bee = 


- General Sckriever celled me Sunday concerning the Man in Space 


| eaiee nee ties in ARDC. He mentioned Genero) Flickincer would be 


Given authority to act as though he wore. essigned to ED. in order — 9 


" his Anflueace would bo felt. in the Man’ ‘an Space progran in the future 


om "2. “We need a& menorendim: for General Anderson outlintrc ¢ the ~~” 
‘yesponsibilities we are willing to Bive to Flickinger so he can ‘eorry 7 


cut his role. Will you plcaese Grau up saze. This is oe so frantic 


tnt res must be done éumediately thea you Eos back bet we obvicucly 
wish tO complete it in tine to pat the opzration Inve cf? Cob. 
Je ees Q. ws aaicad 
ers 


: Rs Vu c, ihe CIS, TF wore 

a Colonel, USAF 
Doputy C commande: 
Toehnical Qnerations 
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7 5. On the besis of previous ciseussions with members of AFE“D ard on- 
the assumption of your concurrence, LSD is proceeding to establish subecntracts 
in accord with the definition of responsibilities.as stated above. ferly approve. 
of the schedule snown-berein is requested to:peymit..its immediate incorporatic: 

into the program. = — = a 
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, | oe LOCKHEED AIRCRAFT CORPORATIC! 
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il. Im parti implementation of the pony es granted uier 
paragraph 3d, Meuprandum for the Secretary of the Air Force from 
the Director, Aivanved Research Projects Agency, OSD, 28 February 


1958, subject, "Recomaissance Satellites and Manned Space Explora- 


tion," and in the interests of an expeditious start to the ixvesti- 
gation of the biomedical aspects of mamned spaced flight, it ics 

desired that steps be taken to incluie bicastronanutics solg «tng 
secondary objective in from three to five of the planned THOR- Meshern 


‘boosted WS-127L en which ‘are — to begin in November .— 


1958. (SECRET) 


2. To provide you with an in-house primary biomedical tech- 
nical competénce and authority, Brig. General Don Flickinger is 
now assigned the additional duty of ‘Special Assistant to the Con- 
manier, AFEMD for bicastronautice and as.such will be responsible 
for the direction and coordination of all the biomedical aspects | 
of projects assigned to your organisation. In addition, two bico~_ 
medical project officers.are being permanently assigned to your 


Space ‘Systems Division to provide necessary technical cozpstence 


on a continuing basis. It is expected, of course, that you will | 
also make use of other competent individuals and groups in the Air 
Research and Development eee ance are SO 
as needed. (SECRET) 


>. Tn cnter that this biomedical work will interfere as | 


little as possible with WS-117L development and testing, control 


of all aspects of this work vill rest with your organisation 
It is further desired that in the interest of conserving tine end 
resources, the AFBMD will, insofar as possible provide support to 
this work within the  acteting WS=117L contractual structure. (SECRET) 
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* # budget authorisation and allotment of $449,000 of FY 2958 B-600 : 
. | £0 your organisat om to cover the biomedical aspects of the efforts 
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B/L to AFEMD, Subject, "(U) Support of Bloastronautics Progren® ~~ 


he I am dtigeting i heii ETE a x, Are an additions) | 






already underway 





the WS-LI7L Progran. In addition, §100,000 


=. been transferred fron the School of Aviation Medicines’ resources ° 


—_— 780a-7851) fo your organisation. (UNCLASSIFIED) | 
5e It will de necessary for Sine 4 take action to dneure. thet 






Operation and Managenentj and non-P-600 funds) to cover the cost of 
continued. effort, e US-1171L ‘Biomedical itecoverable Capsule activ~— . 
‘ity. The FY 1959 ‘P-600 R&D funds to be programmed for this —— ; 
total $6 million and will cower the cost of development, design ani. / \ 
fabrication of the. recoverable capsule, animal container, inetrunenta- of! 
tion and telemetry, associated recovery equipment, conduct of the ~ i, 
recovery operation, etc. The FY 1959 requirements for P-600 Operation |’ 
and “ros funds and mon-P-600 funds. have. not been established es 
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HEAD OU ARTERS ; fi jj “G af 
ATR RESEARCH AND DEVELOPMEN? COMMAND ri; 
United States Aix Force 
Andrews Aix Forces Base 
Washington 25, De C, 


GENERAL ORDERS) a _ 22 May 1958 


NUMBER 18) 
SECTION 


| INSTALIATIONS eo ¢ &® @¢ § @® @ G@© @ @ 0© @ @®@ @ #@* © &© @ @© @ &# @ @ @ 6 e ¢ e ¢ @ I 


ANNOUNCEMENT OF DESIGNATION AND ORGANIZATION OF OFFICE OF SFESIAL 
ASSISTANT FOR BLO-ASTRHONAUTICS TO DEPUTY COMMANDER ‘FUR BALLISTIC 
MISSILES , ARDS & e ¢ @® @#* 4 060 8 # @ ° © e ¢ © ® ¢ 6®& oa ¢ eo @¢4 ¢ @ e 6 rs TE 


. AWARD OF COMMENDATION MEDAL. wo sc ce cee eee ween eo e e Lit 


REGHESIGNHATION GF USAF HOSPITAL « e @ @ @ @ ©€.¢ @© 8 e ¢ ‘i o-4) 6. ele Se ae OL 


GS} wD »- 
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mabcener te TOL ND IR GMLTRY (GL Sr Wl. Sek We OS es SA 2M. ee ies GO Bl. Bi Te SS, "wey A a ¥ 


Te INSTALIA PICTS 0 


1, Announcement is mds of the disposal of space compriging ARDO Usec~ 
Quarters Offices Numer’ 1 (Installation Number 196) los ated: at Sal5 West Baltic 
more St:ceet. Pore: Maryland. Two éntire buildings (64,222 square ieet) 
hela under Genera? _ Service Administration Tease. Number GS«O3-BH121 were ree 
leesed effective % Nerch 1958. 


II. ANNOUNCEHENT OF DESIGNATION AND ORGANIZATION OF OFFICH Ci" SPECTAL ASSISTA nL 
FOR BIO-RSTRONAUTIOS TO DEPUTY CODATOER FOR EALLISITO NISSEN, bls 


io Effective 1 May 1958, the Office of Special Assistant, for Bowie Uo 
nautics to the Deputy Commander for Ballistic ester es, ANDO is cesipnated ena 
organized, and BRIGADIER GENERAL DON D. FLICKINGER is appointed as Epecial. Aec@~ 
sistant on an additionaleduty basis 


Tie AWARD OF COME COM Mi NDATION ME DAL. ” 
le By direction of the Secretary of the Air Force, under the provisio 


of paragraph 29, Air Force Regulation 900-7, the Air Force Commendation heca L 
is awarded to the following named officers and airmen for meritorlous service 


_ rendered during the periods indicateds 


LIEUTENANT COLONEL JOSEPH E. KRYSAKONS XT, 197924 
1 September 1955. thru 10 March 1958 


LIEUTENANT COLONEL JONAH LEBELL, 197864: 
1 August 1955 to 7 February 1958 


t 


MAJOR CLYDE S. BENSEY, 365794 
1 March 1958 


L7 Gctober (A909 a re) 


1 2a NENT VA THSE DU ELYT TS 
MASTER S&S Portc ial TF TRATES qe 2 A. R Bs ROD: 5 
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A July 1957 vO 21 Dewembs 
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MASTAR SERGEANT ARTHUR IASKOWSKI, AF1¢0L6522 
17 December 195) to 6 May 1958 


IV o REDESIGNATION OF UGAr HOSPITAL. 


Ie Effective 1 July 1958, the 3201lst. SAF Hospital at Eelin Air Force 
Base, Florida, is redesignated the iad i a eenees change in strength, 
i al or “Location. 


| Ze UAL Numbers 2201 29n7A4 aed 3201 oshiT are voided on date of redesig~ 
nation. Equipment iis authorized under Uf’ Numbers 0000 1.6574 and 0000 8573. | 
effective 1 July 1958. _ 


3. Authority: Tetter fron He eadquarte rags Spin Gated 29 April 1938, ¢ 
ana Subjects Kedesignation of 3201st USAF E hs a 
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Ve GERIRALS 
lL. Authoritye Adi Foree Regulation ae 3 December 1957. 
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JUN 12, 1958. 


MEMORANDUM FOR THE DIRECTOR, ADVANCED RESEARCH PROJEC?S 
AGENCY 


In confirmation of our discussions on 11 June 1958, you and our- 
selves are agreed that the FY 59 develo: sment program for Weapons | 
System 117L: will be programmed ata level requiring financial support 
in the amount of approximately $197 million. Itis under stood that the 
$152 million currently identified in the ARPA budget fer the support of 


the project will be augmented as follows: 


The Air Force will provide to ARPA, for application to the LI7L. 
program, $12 million currently programmed to buy THOR boosters. 
These boosters will be used in the early experimentation for Wcanons 
System 1171. development. An additional $6 raiHlion will be allocated to 
the Weavons System 117L development from resources available te AR ai 
This leaves $25 million which the Air Force will provide to ARPA. throug 
reprogramming oz resources in the Air Force bude et and transfer of Gina 
Specific funds will be earmarked for this purpose prior te the thre of 
finalization of the FY 59 spending program. 


Defense in the request for which we will be glad to join with you, 
the program previously set forth in detail to your office and labeled as a 
$185 million program would be the one formally adapted. The e diftere: 
between the $197 million referred to above and the $165 «nillion is that in 
presenting in the vast this latier program it had been overlooked that ihe 
$12 million of THOR boosters available in our budget were included. 
Air Force believes that itis of the highest national importance that the 
propre on which we have now agreed ke approved and auprecioates th 
if the program continues well it should be reviewed during the year to 
consider whether it might be ce kixabte or feasible for you to request 
emergency funds to enable the program tc be accelerated further, 


* °£ 4+. ° —— Pid ary, y own 
Tne not result, if evch a program is appray ed by the Secretary of 
Seale 
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Ti Signed 
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Pm. | 
<u: Z 3 . a 
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Under Secretary 
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DEPARTMENT OF THE AIR FORCE 
Washington — 


JUN 24 1958 


MEMORANDUM FOR THE CHIEF OF STAFF, USAF 


On the basis of recent discussions of the program to be 


undertaken within the Department -of | Defense in-furthering our 


knowledge of space, it has come to my attention that the 


availability of basic propulsion units might be a limiting 


facicr in selecting the most desizvable program. I believe. 

t Gesirable that the selection ¢z% the program te te foilewed 
not be circumscribed by such a limivation. Therefore, with 
out any commitment as to the utilization of these additional 
boosters, you are authorized and directed to increase the — 
procurement of THOR and ATLAS boosters as follows: 


a. Ad@ four (4) “THOR boosters, to the currently. 
- approved THOR programs; delivery to besin in 
Tecember 1055 at the rave of one # wonth, 


b. Add four (4) ATLAS-D boosters to the currently 
approved ATLAS procurement; delivery to begin 
: in May 1959 at the rate of-one a month. : 


a i 
yeh A 
sh es ake additional furds of $8, 000,006 ava al 
Rane ox: nse ARPA £0 aS to permit. the immediate procus 
5 a ment of four (4) additional 117i, Lockheed 
a a ae vehicles to be used in the support of the 117L 
ng prograu previcusly approved for Fy — at 
Se $197,000,000; delivery to begin in January 1559 

an at the rate of one a month. 
aw : . 

\ At such time as the space program for FY 1959 is firn, 


a determination will be made as to financing respons rbLinty 
for these additional boosters and they will be allocated to 
the appropriate program. If the situation should preve that 
these additional units are not required in the space program 
they will be absorbed within the Air Force approved programm. 
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. a. Lounch the LL7L prior to the US 215 demonstration, . 
(This is now recomnionded because it is advanta:: 


to properly choc out the stand ahead of tirc with a Thor 


. derionstration and secondly, the availability of a 1L7i unit is 


critical if the time period is shortened too much, 

b. Look acditionally into the possibilit: 
the delay into the leunching of the WS 315 and the 
present tim: is six weskse . | 


Ce Solicit top managexent et Dourias Aircraft to provid 
additional suoport to the LAC effort, | 
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FILE NO, | | euuERE Authorization for Type of Contract 


fo. $10) pop FROM MCPTA. a DATE 30 Jul 58 a 
| ) | - oF ee - WG Wiehoff/kmn/2712 


1, The subject seecienenne rere nine (9) additional. flights of WS 11° 
vanced Reconnaissance System using Thor boosters under L/C AF 04,(647)-182. Zs 





proposed to procure the four (4) flights as directed by HEDUSAF imme diatels, a 
remaining five (5) flights upon receipt of the appropriate SEnecEavee 
2. The original DAF was ‘based on a ‘flight schedule at an estimated cos’. 
a. e re 
: 395,000,000,0G. It is proposed to amend the existing letter contract to prov: 

es paccitional flights for test purposes in a manner which will be approprict«. 
»  , ppsaanac to negotiate the procurement with Lock hoed ireraft pOrpORat ORs. hove 
, Systens Division, 3251 Hanover Street bs Palo Alto, California, 7 

a = 

os (3, A Determination and Finding, as attached y 18 requested pursuant to A. 
¢ is Bs305(C) ae Nee Begs tas ane | 

bm ji Tne fae Go ; 7 Me ie ofipeehiay 

ho \ of D/A? DSF Authorization | Me 3s “ Contracting Officer 
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| 10695 
— HQAOLL i , RECEIVED WDULARDC 
PP RIVZBK 3  LCTION WLTSR 
DE RJEENQ 180 . . a 6 Aug 1958 | 
- P 0619382 ZEX | ae | 
PM HO USAF WASH DC ; | 


TO RJWZEK/COMAFEMD ARDC. INGLENOOD CALIF 
INFO RJEZFE oe ANDREWS AFB MD 


Br 
L/SE ORET//FR MM AFCSM 5h161 _ 


RECENT INSTRUCTIONS PASSED ‘TO DEPT OF “THE AF FROM ARPA RE WS-LL7L 
PROGRAM. ae PROMULGATED FOR YOUR COMPLEANCE. 

. SG IN FOUR (l}) PARTS. | 

PART L. “PROCUREMENT OF LONG-LEAD TIME ITEMS FOR ADDITIONAL 
THOR-WS LL7L VEYICLES. 

1. IN VIEW OF LONG LEAD-TINE REQUIREME 17S, IT APPEARS DESIR- 
ABLE TO AUGMENT PLANNED THOR-WS 1L7L VESICLE FIRING SCHEDULE 47 
HIS TIME. AUGMENTATION WILL CONSIST OF 9 VEHICLES IN ADDITION - 
TO THE 10 CURRENTLY gh cero NEW BASIS FIRING SCHEDULE TO BE 
1 PER MONTH BEGINNING NOVEMBER 1958 AND 2 PER MONTH BEGINNING 
APRIL 1959. 


?. YOU ARE ‘ UTaORT ED AND DIRECTED TO TAK SUCH AGTION 45 
NECESSARY = 0 PRO ies DOSG- REAR Totes “ETHERS LC SUP? 0 faa ae TES PLBINEG 


SCHEDULE. MINOR ADI USTMENTS OF THE TOTAL AND CHANGES OF ALLOCATIG. 
OF FIRINGS BeTWEnN PROGRAHS vay BE EXPECTED AS THESS REQUIREMENTS 
ARE REVIEWED FURTHER. BASIC INTENT FOR UTILIZATION OF ADDI TONAL 
VEHICLES IS BIO-MEDICAL EXPERIMENTATION, ALTHOUGH NOT iT THIS Tink 
LIMITED TO BIO-MEDICAL USE. SEVERAL SPECIAL PAYLOADS MAY Bi 
SPECIFIED AT A LATER DATE TO INVESTIGATE ND MEASURE ClRTALN SUS- 
PECTED SPACK PHENOHL ENA, 


3. AFRMD AND LOCKHEED fein SXYSTEMS DiVi SION WLLL PROVID: 
SECURE ARRANGSNENTS SO THAT THESES ©. OADS CAN BE HANDLED ON A 
SiHOLTiVe BASIS. | 


lh. IN CONNECTION WITH SOME POSSIBLE PAYLOADS, IT APP 
THAT THE LOAD CARETING CAPABILITY OF Til VEHICLE SYSTHN WILL 
TAXED. .THIS IS TURN WILL DICTATE LOW ALTITUDE ORBITS. 
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PART II. WS1L7L DEVELOPMENT PLAN. 


1. THE ARPA HAS PROGRAMMED $215 MILLION FOR OBLIGATIGN IN 
FY 1959 OW BEHALF OF THE WS LL7L PROGRAM. 

2. THE TOTAL OF $215 MILLION ‘As INTENDED 10 COVER THE 
SOI, LO: fie Seas ne 
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PAGE TWO 


P 0619392 ZEX 


FR HQ USAF WASH DC 
TO RIWZBK/COMAF BMD ARDC INGLEWOOD CALIF 


PART I. (CONTINUED) 


A. THE 117L PROGRAM PRESENTED TO ARPA ON 2h JUNE 1958. 
B. GEN FLICKENGER'S PROGRAM (SUBSYSTIN 1 L ~ ESTIMATED AT 
$7.9 MILLION). | | 


-G, «$18.0 MILLION WORTH OF LONG-LEAD TIME ARTICLES NECESSARY 
TO ACCOMPLISH THE PROGRAM ITA AUGMENTATION PLAN REFERENCED IN PART I, - 
THIS MESSAGS. 


"($13.0 MILLION IS BEING PROGRAMMED Be ARPA IN FY 1960 TO COMPLETE THES 
PURCHASE OF THIS AUGMENTATION PROGR os 


3. MR. GISE OF ARPA HAS REQUESTED THAT THE KEVISED DEVELOPMENT 
SEIT NTA RTT I Tt 3tpe ovat 75}, 


PLAN REFLECT Trin Sémp F-300 CUOWS AS Pitiosiy Tio TO ARPA CN 2h cus 


1958 ($23.4 MILLION). 


lh. DESIRE YOU EXPEDITE . SUBHISSION OF NEW DEVELOPMENTAL | 
FUNDING PLAN IN AMOUNT OF $215 MILLI. ‘LON TOGETHER WITH AN ASSESS: oe 
OF THOSS ELEMENTS OF Til PROGRAM THAT COULD BE CONDUCTED CN A MORE 
OPTIMUM BASIS IF ADDITIONAL FUNDS WeRE MADE AVAILABLE, AND THE 
AMOUNT REQUIRED THEREFOR. 
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PART III. REQUEST THIS HEADQUARTERS BE ADVISED: 


1. FEASIBILITY OF MEETING NEW THOR-WS} L17L Fi RING SCncJubp 
OUTLINED IN PART 1. 


Ze ‘EARLIEST — ANTICIPATED FOR SUBMISSION OF New DEVELOPMENT 
PART IV. BUDGET HAS COORDINATED, 


WDSNCC~55-27.09 
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SUBJECT: Responsibilities of School of! Aviation Medicine in the 
ARDC Biosatellite Program, Subsystem L WS-1i7L 


TO: Commander 
Air University — 
Maxwell Air Force Base 
AL abana 5 


Dx Pursuent to the directive of the Commander, Air Research and 
Developnent Commend that 211 USAF bionedical resources be used in sup- 
port of subject program, agresments have been reacned betwean repre- 
sentatives oi heedcuarters Air Research and Development Comma ade Head-~ 
quarters United States Air Force, Air University (He acavarters School 
of Aviation Medicina), Air Force Missile Development Center; ana Wright 
Air Davelopment Center, conceming technicei resvansibilities to ba 
assigned:to the School of Aviation Medicine. 


2. oon ne Poseee of the neeting refer ragrap | 
eater Statement of poeety is hereby wublisned és Supplcoment No. 1 
to the letter fren this héedauerters, FOTnA, datec 6 June 1958, subjects 
Bigaedionl Aspects of the Eallistic Missile Progrim., Provisions of 
peragraph 4, referenced letter, in conflict with policy letter for sub- 


system L, will be disregarded. 


FOR THE (COMMANDER: 


-) fo ; y, a / | ia 
| P wie Sed! 
: . 4 ¢ f isle We sae ” ” eS 
L Incl cm pee ' 

Supplement No. 2, Hq ARDC R21 3 RAS ow 
Letter, 6 Jun 1958, subi: at; ee. eee aes 
Biomed Aspects of Bellistic arta etdls 2 © ppd. Se se See GACRSATE)< 

SF aS 

& a sous , a eo 


Missile Progran, 8 Aug 1956 4, ms 
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ADVANCED RESEARCH PROJECTS AGENCY 


ye Pew ss WASHINGTON 25, D.C. | : / £ V fa ND id 
per 
4 ARPA.Order No. 17-59, / 
A | ef 
a Sept, 4, 1958 Date 


Ballistic Missiles Division, 


Los Angeles, California | , | : 


‘1. Pursuant to the provisions of DoD Directive 5105.15, dated 
February 7, 1958, you are requested to procé¢ed at once on behalf of 
the Advanced Research Projects Agency with the project specified be- 
low. Additional details and directives will be issued by ARPA from 
time to time and will become a part of this Order when so specified, 


TO: Commanding General | ot . Ww 
ARDC fadure 7 


2. You are directed to provide two complete Thor Able |] con- 
figuration vehicles for space project launchings in-Jenwaryoand-EZhr> So: Chavee« 


aryei95>, The estimated cost for these two vehicles excluding payloac, chs 
is $4,840,000. | | — 120 8¥ 
| 3,—_Fou-are alsg dire: ecte ad to initiate addi tional procurement of © ; 


two-second stages.and.two as ae ee 
ARPA, _ ee Clos LO sete Af 23 Py. 


4. You will submit as soon as possible for review and approval 
by the Advanced Research Projects Agency a detail development and 
related financial plan covering the program.. These data shall include 
a time-phased schedule of work and estimates for work to be performed 
(a) by BMD, (b) by contract, and (c) at other Government facilities. 

In preparing the development plan, the relative emphasis « on the seg- 
ments of this work should be discussed with ARPA, 


-5, This Order makes available $4,840, 000 under appropriation 


and account symbol "97X0113. 002 Salaries and Expenses, Advanced 


Research Projects, Department of Defense" for obligation by the Bal- 


 listic Missiles Division on behalf of the Advanced Research Projects 


Agency only for purposes necessary to accomplish the work specified’ 
herein. These funds are immediately available for direct obligation 

and for use in reimbursing the BMD for costs incurred under this Order. 
Upon approval of development and financial plans, as required herein 

or in accordance with amendments to this Order, these funds will be 
increased as appropriate, 
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: ‘ e 
ss ad ek : \ | 7 
oe, “S, - ARPA Order No, 17-59 
—<IS . | ia ene No, 1 
| Sept 29, 1958 Date 
TO; Commander 7 
Air Reaeerch and Development Command 
Andrews Air Force Base 
Washington 25, D. C. . 
z ARPA Order No. 17-59, dated ihaniae 4, 1958, is hereby - 
7 amended to redirect the responsibility for ite executian from the 
Cc Commander, Air Force Batiistic Minsiles Division, ARDC, to tag 
~ Commander, Air Research and Development Cammand. 
f 
‘ 
: 
cc: Secretary of the Air Force 
: aN Commander, AFBMD, ARDC 
AN | 
| \ | Pa t 
| | 
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ADVANCES RESEARCH: np ae CTs AGENCY | i . 
WASHINGTON 23, D.C. | ol ae [fC 7 
(i ’ {¥ 
_ 3 -— ut 


peste te -- ARPA Order No. 17-59 
TE 7 a : & 
ee : Amendment No. 2 | 
—— 20C°CtC«S | | October 17, 1958 Date 
.~ TO: | Commander 


Air Research and Development Command 
Andrews Air Force Base — 
Washington 25, D. C. 


Paragraph 2 of ARPA Order No. 17959, dated September 4, 
1958, is hereby changed by deleting the words "in January and ee 
ary 1959,'' Paragraph 3 of this Order is deleted in its entirety. 


The purpose of this amendment is to permit the vehicles 
scheduled in January and February to be made available to NASA. 
It is understood that they will place their own order for those vehicles. 


ARPA Order No. 17-59 as herein amended provides for the. 
delivery of two complete vehicles to ARPA and includes the funds 


therefor. 


You are requested to submit as soon as possible a schedule ye 
of availability of the vehicles herein ordered 


* 





cc: Secretary of the Air Force 











rovers (de ) oP -) 7 


WASHINGTON 285, D.C. 





NOV? 5 1958 


Sir: 





In confirmation of my recent conversation with General 
Schriever of AFBMD, it is ARPA's desire, and you are hereby 
requested,to revise that portion of the DISCOVERY test series 
which deals with biomedical payloads. Of the five originally 
programmed launchings, it. is now planned to eliminate two of 
: the smal) primate shots. This leaves two mouse containing 

peyloads and one small primate payload. The two venicles 
freed by-this change shall be reassigned to the launching 
schedule requested in our ARPA Order 17, as amended. 


Additional changes in the DISCOVERY ‘program are being | 
formulated in accordance with budget level considerations. 
These changes will be brought to your attention as soon as 
they are finalized by issuance of an approved scope of work. 


» 
; . . ‘ ‘. By Bo 
Fae PPLE ERT Ee EOE Nt Rey See ig a “74 . 
- &- * 








Commander 
Air Research and Development Command 
Andrews Air Force Base 
Washington. 29,5.C. 


ec: Secretary MacIntyre 
General Schriever 
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ADVANCED RESEARCH PROJECTS AGENCY 
WASHINGTON 23,D.C. 


ee i 
ARPA Order No. 17-59 


Amendment No. 3 


November 26, 1958 Date 


TO: . Commander > | 
Air Research and Development Command 
_ Andrews Air Force Base 
_——— 25, D. C. 


ARPA Order No. 17-59, dated eisiiatian 4, 1958, as arnentes: 
is hereby further amended as follows: 










1. Provide for the cians of a an additional eight Thor -based 
-based vehicles. The attached inclosure depicts 
the desired vehicle capacity for these vehicles as well as the capacity 
for the two Thor-Able vehicles (Nos. 1 and 3) purchased under Amend - 
ment No.2, dated Octobexy 17, 1958. The latter two vehicles are as- 
signed to the navigation and cloud cover programs of ARPA. te q . 
| } f y 16 

2, Submit within 30 days a development and related financial 
plan for the above program for review and approval by ARPA. A 
separate development and \tial plan shall be submitted for the two 
vehicles procured under Amendment No. 2. The development plans _ 
should include the earlieat possible launching dates as well as your 
recommendations and estimated costs for systems integration assum - 
ing that payloads will be provided. a 


3. Study the necessity for c nstructing anew Thor launching 
stand in support of the above prograrh in the general area of the pres - 
ent Vanguard site (Launch Stand 18A)\ The receipt of this study prior 
to the receipt of the financial and deve — plans would be desirable. 


7 4. Pursuant to paragraph 7 of | A Order No. 17-59, dated 
September 4, 1958, reporting on this Order will be nee by 
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” ARPA Order: No. 17-59 
 Aonendment No. 3 


submission of monthly progress report. This report, which is to be 
submitted in accordance with procedures outlined in Attachment No.1, 
represents ARPA's total foreseeable requirement for recurring re-_ 
ports based on this Order. . 


5. The fund availability under ARPA Order No. 17-59 is hereby | 


| increased from $4, 840, 000 to $5, 090, 000 under appropriation and ac- 


count symbol ''97X0113. 002 Salaries and Expenses, Advanced Research 
Projects Agency, Office of the Secretary of Defense." This increase 


will provide partial funding for the work. assigned above. 





2.Incls.: (Address only) 
Attachment No. 1 
Veh. Requirements List 


cc: Secretary of the Air Force 





| Attachment No, | l to - : — Order No. 17-59 
: Amendment No. 3 


-PREPA RATION OF MONTHLY PROGRESS REPORT 


This senont will be subrnitted in two parts, a Narrative Section and 
a Milestone Progress Sectian. 


Narrative Section. <A letter report will be prepared each month by the 
addressee of the above numbered ARPA Order, giving a narrative account 
of work perfotmed-under the Order. The initial report will cover the 
period through December 1958. Subsequent reports will cover work per- 
formed during each month thereafter. The report will be submitted in 
quadruplicate to the Director, Advanced Research Projects Agency, and 
is due within 10 days following the close of the month reported. The 
ARPA Order number and subject of the project should be stated in the 
heading of each report. 


The report will be in bales form and generally not exceed three pages 
ie in length. It will present a narrative summary-of work performed, in- 

( ? cluding technical status, major accomplishments, problems encountered, 
future plans, and any action required by ARPA. The initial report should 
include an introductory preface outlining the background, objectives, and 
assignment of responsibility for the project. All reports should include 
photographs and illustrations as SERTOR Hate: 


Milestone Progress Section. Instructions for preparation of this 
section, which requires use of a standard format in reporting actual 


progress against planned progress in accomplishing major milestones, will 
be issued at a later date. 


’ 
* . 
‘ . . a PAR PO OEE GOTT FELT 
ee ee sma Or en prs” ts ie EG ET GE Ra INE AA ESERCD EBL, JRA T MOLE? TT ME TER a I GRE PAO A OIE AIOE TT a ¢ ° 
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VEHICLE REQUIREMENTS 


Desired Orbital 





Payload Launching Stabiliza- 
Launch Gr. Wt. Altitude . Azimuth tion 
Vehicle Date | . (lb. ) . (NMJ) (°) Type 
1. Thor-Able* May '59 225 500 44 Spin: 
2. Thor -based Aug/ '59 350 | 300 44 Spin 
‘ 3. Thor-Able* Sep. '59 225-350. 500-300 44 Spin 
—4, Thor -based Oct. '59 240 | 250 180 Comiplete 
5. Thor -based Oct. '59 350-650 300 -400 45 Spin — 
6. Thor -based Nov. '59 650 300 45 Spin 
7. Atlas-based Dec. '59 500 19, 000 90 Rough 
8. Thor-based Jan. '60 650 300 45 Rough 
—9. Thor -based Feb. '60 350 500 180 Rough 
—10. Thor-based Mar. '60 300 250 180 Complete 
eil, Thor -based Mar. '60 240 -300 250 180 Complete 
A | | (350) (500). | 
& i Atlas-based Apr. '60 Rough 


Backup for 6, 7, or 8 


*These vehicles were ordered by ARPA Order No. 17-59, Amendment No. 2; 
No. l.is designated for navigation satellite and No. 3 is designated for a cloud 
cover satellite. 
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| FM COMARDC ANDREWS AFB MD ns O ben? 


, BT 

' JS EC RE T/ FROM RDZGWe-11"39E, 

| FOR WDGE, COL HAMILTON SMCLN INFO WDZ, COL CURTIN, WDZD, COL SHEPPARD, 
WDZY, COL-EVANS. THE FOLLOWING LETTER FROM MR JOHNSON, AkPA , 

— TO COMDR ARDC 1S FORWARDED FOR YOUR ACTION. ADDITIONAL COPIES : 

| AkE BEING SENT TO YOU BY MAIL. QUOTr CLN SIR,. IN CONFIRMATION OF 
MY RECENT CONVERSATION WITH GENERAL SCHRIEVER OF AFBMD, IT IS ARPAS 
DESIRE, AND YOU ARE HEREBY: REQUESTED, TO REVISE THAT PORTION OF THE 
DESCOVERY TEST SERIES WHICH DEALS» WITH BIOMEDICAL PAYLOADS. OF 

» EHE FIVE ORISINALLY FROGRAMMED LAUNCKINGS, IT IS NOW PLANNED To 

— ELIMINATE TWO OF THE SMALL PROMA TE SHOTS. ants LEAVES TWO MOUS® © 


_eee 


PAGE TWO RIEZFF 19C 
CONTAINING PAYLOADS AND ONE SMALL PRIMATE PAYLOAD. THE TWO 
VEHICLES FREED BY THIS CHANGE SHALL BE REASSISNEP TO THE LA&AUNCKING 
SCHEDULE REQUESTED IN OUR ARPA OKDER 17, AS AMINDED. PARA. 
ADDITIONAL CHANGES IN THE DISCOVERY PROGRAM ARE BEING FORMULATED 
. Ih SCCORDANCE WITH BUDGET LEVEL’ CONSIDERATIONS. THESE CHANGES | 
“WILL BE BROUGHT TO YOUR ATTENTION AS SOGN AS THEY ARE #INALIZED BY 
ISSUANCE OF AN APPROVED SCOPE OF WORK, SINCERELY, ROY We JOHNSON 
UNQUOTE LETTER IS DATED 25 NOV 523. ) 
BT 
26/21102 NOV RJEZFF 
PLS ACK MSG 
RECD 1 S MSG QUT 
KV 
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>.) p 0522232 | : a: ts 
: PM OSD’, DEP ARMY, WASH DC 
TO COMDR ARDC ANDREWS AFB” 
. INFO COMDR AFBMD INSLEWOOD ) 
; BT : 
"2S F CR E T/DEF. 951903. FROM OSD ARPA SGD JOH NSON. 
REF MY LETTER OF NOV 252 58 CONCERNING BIOMEDICAL PAYLOADS FOR 7 
3 DISCOVERER. IT.IS OUR INTENT TO ACCOMPLISH 1 SUCCESSFUL - we 


PRIMATERECCVERY. UP TO A TOTAL OF LZ ATTEMPTS SHOULD RE PLANNED 3 
WITH*THE 2 ADDITIONAL ATTEMPTS-IF NECESSARY AND DESIRED TC. BE_IRK 
(LIEU OE-PAYLOADS Ik TEE SERIES OF AZ FLIGMT VEHICLES. YOU SHOULD 

THEREFORE PLAN TO HAVE AVALLABLE INTERNAL ‘COMPONENTS, FOR 2 PRIMATE 
BACKUP PAYLOALS. ate 
BT 

THISAC MSG 
06/07542 DEC RJWZNF 
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ARPA Order No. 48-59 





ARPA's total foreseeable requirement for recurring reports based on 
this Order. 


6. The utilization of equipment and materials procured in con- 
nection with this project for other projects is subject to the direction 
of ARPA. Notwithstanding, final disposition of such equipment and 
materials shall be made in accordance with standard procedures. Any 
technical and ecientific information relating to work under thie Order 
which may be published from time to time shall give appropriate credit 
to the ARPA project. No scientific and technical progress and status 
reports on ARPA's projects or final completion reports prepared spe- 
cifically at ARPA's request shall be made available to other agencies 
or individuals without approval of ARPA. 


7. Sec/Air shall be responsible for preserving the security of 
this project in accordance with the security clasaification assigned and. 
the security ens and procedures of the Department of the Air 
Force. 


8. Notwithstanding any other provisions of this Order, the 
Secretary of the Air Force shall not be bound to take any action in con- 
nection with the performance of this work that would cause the amount 
for which the Government wil] be obligated hereunder to exceed the funds 


made available, and the obligations to the Secretary of the Air Force to 


proceed with the performance af this work shall be limited accordingly, 
The Secretary of the Air Force shall be responsible for assuring that 

all commitments, obligations, and expenditures of the funds made avail- 
able are made in accordance with the statutes and regulations governing 


euch matters, provided that whenever such regulations require approval 
of higher authority such approvals will be obtained from or through the 


Director, ARPA, or his designated representative, 


1 Incl.: 
Attachment No. 1 








TO: The Secretary of the Air Force 





ARPA Order No. 48-59 


December 16, 1958 Date 


Washington 25, D. C. 





1. Pursuant to the provisions of DoD Directive 5105.15, dated 
February 7, 1958, you are requested to continue on behalf of the Advanced 
Research Projects Agency with the project specified below. Additional 
details and directives may be issued by ARPA from time to time and will 
become a part of this Order when so specified. 


2. The study, development, and launch operations associated 


. with the Thor program, heretofore included in ARPA Order No. 9-58 for 


the Sentry Program, are to be continued as an independent project iden- 
tified as the Discoveree-Thor Project (U). — 


, 3. At the conclusion of the present program review, the costs 
allocable to this project since Jyly 1, 1958, which have been charged to | 
ARPA Order No. 9-58, shall be identified and transfered to this Order, 7 
at which time the funds shall be adjusted by ARPA as appropriate. You 
are requested to submit to ARPA by January 15, 1959, a financial plan 
which will be the basis for determining the division of funds. 


4. The Director, Advanced Research Projects Agency, will pro- 
vide policy and technical guidance either directly or through designated | 
representatives. The Secretary of the Air Force will be responsible for 
arranging for the detailed technical directions necessary to accomplish | 
the specified objectives and to comply with ARPA policy and technical 
guidance. This general relationship may be specified in greater detail 
by amendment to this Order if such action is necessary. 


5. The Director, Advanced Research Projects Agency, and the 
Office of the Secretary of Defense will be kept informed of the status of 
work assigned under this Order by a mbnthly progress report and a semi- 
annual technical report to be prepared and submitted in accordance with 
procedures outlined in Attachment No. 1. These reports represent 
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9 nical status, major accomplishme a} 





PREPARATION or! REPORTS 
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we Be 


I, Monthly wnegrene Re + ar 
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This report will } : bye gubmitted in two parts, a Marrative Section and a 
* Milestone —_— Section. 





. A letter report will be submitted fer the first and 
second months: ‘of eack. calendar quarter by the addressee of the above numbered 
ARPA Order, gixing a narrative account of work performed under the Order. A 
special report to be prescribed as an Amendment te ARPA Order Ne. 9 will he 
substituted in lieu ofthe letter report for the final month of each calendar quar- 
ter. The initial lettex. report will cover the month of January 1959. Each month- 
ly letter report will be submitted in quadruplicate to the Director, Advanced 
Research Projects Agency}, and is due within 10 days following the close of the 


menth reported. The ARPA Order number and subject ef the project sheuld be 
atated in the heading of each Deport. i | 













_ The report will be in let 


OTE Will present O War ra ve 






form. and generally net exceed three pages in 
irr jor ! 3 ; daclu Ya ' 
problems encountered, future plans, and 

al report should include an introductory 
bbjectivas, and assignment of responsibility | 
ond include photographs and illustrations as ap- 
ypositive negatike (kedalith master) fer each illus- 
ire practical, for\use in presentations er reproduc- 





any action required by AKPA. 
preface outlining the background 
fer the project. All reports | 
propriate. In addition, an a 
tration. should be caenene.” “| 
tious. | 








Milestone Pro Al UF es ctten Instructions fo 


which requires coe 
planned progres 


date. 








| preparation of this section, 
standard fermat in reporting axtual progress against 
A aplishing major milestones, whl be issued at a later 


Il. Semi-Annual echnical Summary Report 


A technical summary ‘repert will be submitted semi-annually for periods 
ending June 39 and December 31 ef each year. The report will prdsent a con- 
cise and factual discussion ef technical findings and accomplishmenty during the 
period. The initial techatcal summary report will cover work performed during 
the period January | to June 30, 1959. The report will be submitted inquadru- 
plicate to the Director, Advauced Research Projects Agency, and is due\within 
30 days following the close ef the report period. Additional distribution may be 
specified by ARPA at a future date. Upon completion of the project, a final 
report will be submitted summarizing the entire preject. The final completion 
report will be submitted im lisi’ 6f:the regular semi-annual report to reach the 
Director, ARPA, within 60 days following project completion. The ARPA Order 
number and subject ef the project should be ane in the heading of each reporf. 
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WDEW cedibe 
MEMORANDUM FOR GBKERAL ming 
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SUBJECT: Discoverer Leunchings e ae ee 





Leunchings wight 1 be a ‘matter ro ath politieal 


- eoneera. Bo Ae ee 


2, We ere asetmin “that the 2 currently approved. sot eand ng 
documents give general —— ‘for the series and for each . - 





sa SMO < - 


3-e 06 We further BESURE t nat acti on wi. be. Cakes oF. 
Saadeh or by higher DOD > agencies: to suspend « particuler 
leeach througa notification of WDZW if. political factors 
so reouire, Wnia essmpticn pereetne to the first end #1) 
ocecding Launches. 


— Fursished: HAPPY L, EVANS | 
Gen Rithend Colonel, USA? 
"WDE | a2 Director for W WS LLL 


WhZe Col Shevvaexd, 
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HOAJIT eg 2 ee 
PP RUWZEK — . - 

DE RJETZHS 337 | oS . ~ 

P 4215227 | | 

FK HQ USAF WASH DC | 

TO RIZZFK/COMAFTNG INGLEWOOD CALIF | 

INFO RJEZFF/SCOMARDC ANDRES AFP FD. 

FT 

4/45 £ C RE T// FROM AEDAT Shi 

SUPJECT IS ARPA ORDE®? 44-55 BATED 16 DECEMPER. {$58 

REFERENCE MEMO FCR UNDER SECRETARY QF AF SUBJ: BEORIENTATION OF 
SENTRY PROGRAM. DATES S17 DETEAFER {358 FROM DIRECTOR OF ARPA BHICH 
LISTED POSSIPLE DETAILED PROGRAM CHANGES AND FUNDING SITUATITON, © 
ARPA OSBES 42-59 STATES IN PART "PAR @ THE. STUY, SEVELOFRENT ARB 
LAUNCH OPERATIONS ASSOCIATED. WITH TRE “THOR: PROGRAM, HERETOFORE 
INCLUDED IN ARPA ORDER WO 9-58 FOR THE SENTRY PROGRAM. ARE TO PE 
CONTINUED. AS AN INDEPENDENT PROJECT IDENTIFIED AS THE bE SCOVER 
THOR PROJECT", 


fie i: | _— ~ 
rn ar b ; ; ; 
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¥O PAGE TwO RJEZHO 332 
BR “PAR 3. AT THE CONCLUSION OF THE PRESENT PROGRAM | 
f. , REVIEW, THE COSTS ALLOCAPLE TO THIS PROJECT SINCE JULY 1, 1955, 
| ' WHICK NAVE PEEN CHARGED TO ARPA ORDER NO. 9-58 SHALL PE - 
 §  ° WWERTIFIED AND TRANSFERRED TO THIS ORDER, AT WHICH TIME THE FUNDS. 
f— 5. SKALL PE ARJUSTED PY ARPA AS APPROPRIATE. YOU ARE REQUESTED To 
+ ; SUPMIT TO ARPA PY JANUARY 15, 1959, A FINANCIAL PLAN WHICH ILL 
f | BE THE PASIS FOR DETERMINING TRE DIVISION OF FUNDS," 
f REQUEST THAT AFPMD PREPARE TRE FINANCIAL PLAN AS NOTED APOYE 
f FOR SUBNISSION TC THIS MEADSUARTERS ON 14 JANUARY AND AREA GF 
io 1S JANUARY. 
A Got 
; o™~ $B/1EQ82 BEC RUZINQ- 
a | na 
a. 4G ao 
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‘TO. RIWKXBA/COMAFBMD H@ ARDC 

‘INFO EEC ete FIELD OFFICE VANDENBERS AFB 

-ET 

4 EC KE T/O-55. PERSONAL FROM GENERAL WABE FOR GENERLL 
‘SCHRIEVERE - INFO WDCEV AYBED FLD OF C& VAFB. REFERENCE YGUR SECRET 
‘MESSAGE WDTY 2+38-Ef DATED 3 FEBRUARY 4959, THIS MESSAGE Ik FIVE 


“PARTS. PART I. WE AT IST BISSILE DIVISION ARE. COCNIZART OF THE | 


NATIONAL IMPORTANCE OF THE THOR/DISCOVERER LAUNCHES SCHEBULED Fron 
WANDENBERS AFB AND RECOGNIZE THE NECESSITY FOR A RIM BAY FOSTIOE 
FOR USE BY THE CONTRACTOR IN SUPPORT OF THE PROGRAM. PART II. I. 
WILL INFORM MY PERSONNEL THAT RIM BAY POSITION NUMBER 4 WILL BE 


YPADS AYAELAPLE To CORTEACTOR as REEDED OR UTIL 2 JIRY 195%. 


 TRAPORAKY UTELIZATLCh OF BAY posiTid PUMBER & FOR THE THUS / DIS | 





‘PAGE THO RIVXFK 19 See | 

COVERER PROJECT CARNOT IKCLUDE ARY OF THE CHECKOUT EQUIPMENT 
RECESSARY FOR SUPPORT OF THE SW-75 JUST PROGRAM. PART III. THE 

USE OF BAY 4 WILL HOT ALTER THE TURRCOVER DATE AND IST MIE BILE CX- 
ECUTIVE CONTROL OF THE RIM FACILITY PRESENTLY PLANNED FOR $ HAR 1959. 
PART IV. REFERENCE SITING OF TEMPORARY BUTLER BUILDING fb 

ADDITIONS TO RIM, REQUEST THIS HEADQUARTERS BE CONTACTED IN 


-+INITIAL PLANNING STAGES. PART We IT IS POINTED OUT THAT.THE WORKLOGS i! 


|ASSOCIATED WITH SUPPORTING THE THOR/DISCOVERER LAUNCHES: 
‘COMBINED WITH SUPPORTING ON VANDENBERG AFB THE RECENTLY PROGRACHEY 
720TH GUIDED MISSILE WING MEADQUARTERS AND SUBORDINATE LAUECH 


“SQUADRON HAS CERTAIK DEFINITE MANPOWER IMPLICATIONS. A MARPOWEF 


lAKALYSIS IS BEING INITIATED, THIS DATE. IM VIEW OF THE ABOVE IT 
MAY BE NECESSARY FOR ME TO SOLICIT YOUR SUPPORT IN DEFEREIRG 
ADDITIChAL MANPOWER REQUIRFRENTS TO SAC AND USAF. | 
ae | a 


GFK {52 FEB BO: UNE 
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‘Director of WS 1217L 


ATTN; WOZW 


guByEcr: (u) WS 17L Progren 


T): Copmencer 

Air Reseorch ond Development, Command — 

Andrews Air Foree Base | 

| Washington 25, De Cs _ 

l. Three (3) new éevelopment pions, DISCO SRER, SHETAY, and | 
MINAS, describing the reoriented WS LL7L Progrea:, have bean Torwarded 
directly to the Assistent Chief of Guided Missiles, Ueadousrters, UzAP. 
This action hes been taken in order to meet the requirements of the 
Headquarters, USAF, imposed presentation Schedule for these plans. 


2. Hormel distribution Will be made. to your heedcuorters 
imedintely upon completion of the Teproduction of the plons. 


3. These developnent plengs propose. Joint ASPA-Air Fouree fundins. 
In each plan Aix Force end ARPA costs are seperately identified. — the 
separation of the total, progrem cost into Air Porce cost and APA ¢o 
hes been made in accordsnce = available gubdance. | 


4. Briefings on these progeims, wore given to Hec@quarters, USAF 
end ARPA during the period 29 Jenuary to 4 Fobrucry 1959. These plas 
heve been drawn up to reflect the Air Force-ARPA agreed funding levels 
for SENTRY and DISCOVERER and the Air Force recommendnticns for fund- 
ing of HIOAS. Av the Gireetion of Heeacuarters, USAP certiin costs 

are not identified in ‘these plans. nerene funding ection will be 
required. din some cases. — — 


a. Advence planning (aesign) funds for mustary Construction 
Program (MCP) iteus have not been included: The required sums ere: 
FY o3 $90u, 000. (clready provided), FY 59 - $427,G00. formerly on 
ARPA Order 41-59, and $937,000. in P-313 for MIDAS. — 


# 


Operations and maintenance costs end other support fteas | 
ere not hei These willbe included in the eppropriate Annual Fincacicl 
Plous. | 
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. probles: is related to the dnerenents? ° 





§ It sust be ‘enclaiaiiun thet DISCOVER end SENTRY. tome 
are interfependent programs and partial ‘approval. of. either “program — 
will-require reconsideration of both efforts. Furth or) inthe 
“interests of economy and officiency, the MIDAS Program is ‘based on 
the assumtion that the. proposed. DISCOVERER Rand TR} ‘ero: ere 
a in their. entirety. ee ee oe 


6. In the past. yeer the ws. 271 Progra ‘cm has. been anil. with 
iustebility, inedequate or untimel; ‘deci slor the ‘Jeeck of a deci-~ 
sion at all. This instability culminated “in's ‘the Secentation of this 
- progrem in December 1998) watch ‘ta. the primary purpose for the submis-_ 
Sion of these nev plans. -Additione: ly, - @ serious: funding problem hes © 
‘been encountered. porticularly: dn “the present. ftecal year. This 

unding of the WS 117L Program. 
on 8 month to month busis. This funding ‘cong tion. hes mede an other~— 
wise difficult job more asfficoult and has been the couse of considerable 
concern within AFBMD and ite Pores eae ren 7 




















7. In order to stebilize the program end initiate contrectual 
&ctions for the continuotion of the progrem, ‘Air Porce He adquorters 
hes been requested to teke expeditious. action to a the 
following: 


a. Immediate release of the rennining fiscal - year 1959 funds. _ 
b. Early coordinated Air Force. ena ARPA epproval of joint | 


progrens. 
ginae 
Ve 
Ny oN D 
"0. 4 RITLAND 
= - 7 Brig. ‘Gen; USAF » 
Copy. furnished: Nite Commander’ 


Aesistent Chief of Steff . 
for Guided Miseiles, —— 7 ar - “tag 
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‘the $1 06, 000, 000 requested in ‘the Developmelt 


The program objectives. and related funding for the 
DISCOVERER program as presented to ARP 


are,in general, approved. 


: icle program. 


lai rt 








Accordingly, ARPA Order No. 48 -59, dated spicata 16, 
41958, is hereby amended to make available 


penses, Advanced Resear 
Defense. " 













The decrease. of $1, 700, 000 int 
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plained | to your staff, | _ 





The Development and Funding agg 
pertaining to the DISCOVERER. program, 


specific comments relating ne thezete will 
. Program guidance, —- sf: ie 
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SECKEL FROM WDPP-3-1. 


| HO USAF FOR AFCGM, INFO FOR AFCGM-A PERSONAL FOR 
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MR, SWEET ZEK'S MEMO FOR REGORD DATED 23-JAN 48, SURI: 
| BOOSTERS FGR SPAGE PROGRAMS AND TWX AFCGM 54022, 
19 FES 59 WHICH REQUEST Ki¥ COMMENTS ON A MONTHLY 


REPORT TO KEEP HQ USAF INFORMED ON'A PERIODIC AND 


C4 





TIMELY BASIS OF ALL AF COMMITMENTS IN SUPPORT OF SP ACI 
| PAOGRAMS, SUGGEST YOU DO ALL POSSIBLE TO PRECLUDE 
| ARPA/NASA IMPOSING DETAILED SCHEDULING AND PROG RALMING 
on INFORMATION REQUIREMENTS ON THE AR FORCE, THE 


DATE | Thatl 


: IMPLICA TIONS OF A DETAILED SCOREKEEPING AT OSD LEVEL |_2_ 
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| starr, USAF, DATED 11 FEB 50, BUBIJ: MASA AND ARPA SPACE 
os PROGRAM REQUIREMENTS INDICATES OUR CONCERK OVER 

] ATLAS MISSILE AND LAUNCH STAND REQUIREMENTS FOR 
aa _ SPACE PROGRAMS DURING THE CRITICAL ry 1960 PERIOD, 


AN SP Rhno LET TERE WEL. POLL SHORTLY WHICH GIVES OUR 
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BEST RSTIMATE OF OUR CAPABILITY TO suPPoRt CERTAIN 
SPACE. PROGRAMS AT AME DURING THE CRITICAL PERIOD. 
OUR SUPPORT CAR rE PROVIDED ES ORLY os THE DIVISION 


ALLOWED TO PERFORM ile daruened ALLOCATION AND 


> 4 


| SCHEDULING With SUPFIC IENT FLEXIBILITY TOALLOW 
-MEKHING OF SPACE LAURCHINGS AND BOOSTER ASSIGNMENTS 
“wits OTHER RAD PROGRAMS, a, Fy AS. SUGGESTED ay REFER | . 


| (ENCED TWX, WE ARE REQUIRED To PROVIDE TO YouR 
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nef FOR ADDITIONAL STAND CAPACITY AMD MUST ESTABLISH 
* ‘Fina SPACE PROGRAM REQUIREMENTS CONSISTENT wITH 
| THAT LEAD THAR. THis DIVISION HAs ENDEAVORED IN THE PAST AKD 
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| SEGURITY CLASS SIFICATION. ll 





- FROM: 


echetuaasieceoncd AF BMD (ARDC), LOS 





WILL CORT meus: tO KELP BQ USAF ace THROUCH 


| RORMAL COMMUNICA TIONS CHANNELS or PROBLEMS 


CONCERMED WITH SUPPORTING SPACE PROGRAMS, IT IS 


“RECOMMENDED THAT MO PERIODIC DETAILED REPORTING 










‘PROCEDURES BE IMPOSED, THE EXISTENCE OF SUCK 


| ‘REPORTS WOULD SOONER OB LATER BECOME KHOWR TO 
| | OsD, ARPA AND RASA AND WE WOULD BE REQUIRED To 
i PROVIDE. DISTRIBUTION WITH THE RESULTING PROBLEMS AKD| 


DIFFICULTIES DESCRIBED ABOVE, 
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CATR FORCE BALLISTIC MISSILE DIVISION 
HEADQUA RTERS 
. AIR RESEARCH AND DEVELOPMENT COMSIAND 
UNITED STATES AIR. FORCE 
Air Force Unit Post-Office 
Los nae 46, California | 





Attn: WDTI 


* 


Mr. Donald. Ma Daughas, are earn 

| President fey inl ama 
Douglas Aircraft Company, tne. OP 
3000 Ocean Park Boulevard = 
Santa Monica, Califoraoie — 





Dear Mr. Douglas: 


A review of material recently presented to the Air Force | 
Balliatic Missile Division concerning ‘problems erising from failures 
end abncrmelities in equipment which affect the reliability of the 
Thor weapon System does not show in definable terms, the existence 
or the responsibilities of a reliability orgenizetion within the | 
Dougias Aircraft Company. dn your. Lallvre ‘Teporting BYRD, neimery 
emphasis rests upon your “inspection group which hes no functioning | 
reliebility orgenization. Although a reliability orgenization et 
the Dougles Aircraft Company exists. for Thor, it has been apparent 
to us that this group does not heave evidenced top menagement support 
and is located in a position of low responsibility in your management. 
structure. Our true concern is thet no reliability organizetion, — 
por the information derived therefrom, cen be satisfactory wmiegs 
At is properly menned and placed at such a level within the mansge- © 

ment structure of a company as to make it the controlling agency 
_ for the follow-up oy failures and melfunctions in quality controi, 
engineering, management, inspection, sud technical writing agencies 
Within the company. This role within your company is given to your 
inspection group and one cannot find real evidence that they, in 
Tact, do eccomplish | this mission. 7 7 | 


It. is cheretore proposed that you ‘ceview the structure of your 
reliability groups insofar es their orgenizetion and stature is 
concerned that you can satisfy yourself that you are adequately 
prepared to meet the reliebility challenge that faces us. The Thor 
Program has been outstanding in thet as a major weapon system, it 
was deployed in the field only three years ‘after its inception. In 

the wake of this accomplishment, we have the equally prodigious txsk 
of achieving overall system reliability of Bo to 9 Ter recent by the | 


.. end of this veer. 
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AFEMD Ltr to Mr. Doneld W. Douglas, Ir. 


fo insure thet we will realize this goel, we request that the 
Douglas Aircraft Company take the necessary steps to esteblish a 
strong reliability group to serve as a controlling egency in this 
eree; that it maintein. a responsive failure reporting Systen thet — 
is consistent with mir stated. requirements and that it meke meximum ° 
4890S that are now avaikeble in order ‘to conduct a “ es 
thorough component and environmental. test ‘program. ue ae 





We. ‘consider the entire subject: of. relisbility: as sone thet | 
tailed Management: attention on the part of 





| Douglas. and the Air. Force, end we propose that a top management 


giscussion be held on this ‘pubject during “the month of Mereh abevein 


your company can detail “to us the. steps thet. are eeopeecs to meet 


our stated reliability ee : 


: Sincerely. 





B. A. SCHRIEVER 
“Psior ‘ Ganeral. USAF 
Commander _ 
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The Diewiennwnts and 4 Funding ¥ Plan, dated January - 30, 1958, 
for the DISCOVERER progrem, is hereby. spproved. 


This approval 
pertains to the pater ere: program. 
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‘Further program n guidance will be in accordance with Pars- . al 
graph 4 of the pasic orate | 





“Director 
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Attachment No. | 1. 





ARPA Order No, 48 -59 oe 
ee Amendment No. 3 


GENERAL “(continwed) 





. These headings may be iavined oF added io bri the + preparing agency 
_ from time to time, as. appropriate... note 


PART C, ‘Descriptive. Detaile: a ALL detailed ieiieiieicis and back- oe 
up information considered necessary to the completeness ofthe 
report will be confined toPart C. Examples. are description and lay- 
out of tracking stations, map sketches of. location of facilities, and 
details of design and testing of equipment. A glossary sheet li cting: 
standard equipment and systems terminology and Bpec ications 
should be included. 


Photographs end Sketches. Photographs and sketches selected 


‘to phew’ progres > OF ‘the ARO Sis ‘ape depict developrnant- “OF. @eibrrn enh 


should ec comneay ‘each report. - To facilitate printing, photographs 


. und sketches will be in black-and-white glossy finish on 8X10- 1/2- 


inch paper. Each photograph should contain some commonly known 
object to indicate scale and be ot captioned. 


General. The canta pro gress report will be assembled with 


those of other satellite projects into a-single Department of Defense 


Military Satellite Program Progress Report and transmitted to the 


President. It is desired that the format of the report to the President 


be carefully followed in preparing the report. for your project to 
enable ARPA to print and transmit the consolidated report to the 


- White House with minimum, rewriting and nee —— 


II. " Semniannual Technical Summary Report 


A technical summary report will be aeepared pemianmatiy for 
periods ending June 30 and. December 31 ofeach year. The report 
will present a concise and factual: discussion of technical findlags 


_ and accomplishments during the period. Six copies of the report 


will be submitted to the Director, Advanced Research Projects 
Agency, and are due within 30 days follow ring the close of the report 
pee 
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Attachment No. | aint eee _ ARPA Order No. 48 “59 


_aimendment No. 3 


Oe. 


Satie ‘Upon oe oe of the cuageat a final report: will be. fe | 


mitted summarizing the entire project, The final. completion report 


will be submitted ind feu of the regular- semiannual report to reach. 
the Director, Advanged. Research Projects Agency, within 60 days 
following project completion. The ARPA Order number, name of . 





. contractor, and ooo = the project should | be stated in.the pending. of 


ee Oe ee eat ae ee a 0 ~ = 
rm eS ; Slat alate Seton let ater ee Oe ee ee me eee oe 


oncn report. 
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| ADVANCED RESEARCH | PROJECTS AGENCY 
WASHINGTON 23.0, ¢. 











i ARPA Order No. i. 59 
‘et Bae a Pt ee, ee s ei 10, 1959 _Date, fas 





j 2p oe, EO: Cutan canidas sities sien ae 

_ oo Air Research and Development | Command | be 4 Pate 80 

} Andrews Air Force Base = a 
ces, pee hepa 25,D.C. re ase an _—-. : 


ARPA Order No. 17- 59. dated Septninbed 4, 1958, as amended, 


| is hereby further amended to specify the approved Tasks included 
; therein. 


project. The specifications for this vehicle,. its launch schedule, 
and other matters will be specified by NASA. Of the funds. pro- 


: Task No. 1 - provide. one THOR -based. yehicle for the TIROS 
a vided in this Order, $2 million pertg in tc 


O this Tagk for covering — 










7% | estimated costs oer incurred, L kant AS. , 1d ape § 
_ i ee 
’ Task No. 2 ~ ee an upper newge vehicle AJ10~-104. Esti- 
fei os Saas mated cost, $1, 708, 000. 
i¢ SON GS-60 | 
: | Task No. 3- Modify the Bell- Hustler stage to obtain dual burn- ° 
| SOaaaannenr creel rs ey 
* Sex CG ing capability, simplify guidance and contro} system, structural a 
ny simplification such that payloads. of arbitrary shapes may be 
¢: soles} 0 carried, ahd increased propellant carrying capacity. Estimated 
: cost, $5, 150, 000. 
‘X 4 -—6 Task No. 4 - Provide for the delivery and ere at AMR of 
Gu, ARPA 


a THOR-Delta and a THOR.104 suitable for the injection of the — 


| Onolard 97-60 ” | Transit payloads of about. 215 pounds: into 400 N. Mi. high cir-. 


cular orbits. Estimated cost, $7 630, 000, 
i 
| | a’, Task No. 5 - Provide for the ilitees and launching at AMR of” 
ef Ay [two THOR-104 vehicles suitable for the injection. of the 500 
. gs AY Q . ——| pounds Courier payloads. into 650 N. Mi. high circular orbits. 
: \ | Estimated eo $7,994, 000. 
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Copy to. ‘Secretary of the Air Force 





ARPA Order No. 17- 59. — 
Amendment No. 4 oe 


| Task No. 6- Provide for. the: delivery and | iauinching at ‘PMR 
E ustler (modified) vehicles suitable. for the in- | 
jection of the 215-pound Transit 2 payload into 400 N. Mi. 





alt 60 | high. circular nebit,, Estumated derdea $7, 660, 000. 


a The desired launch ‘iia ‘ee Tasks Nos. 4, Be and 6 3 is set 
“forth in’ Attachment No: l to this Amendment. | 


The Tasks listed aes daselialle: paragraphs i, 2, and 3 of 


Amendment No. 3, dated November. 26. 1958. 


The estimated tatal cost of Tasks ‘Nos. 2 through 6 is $30,142,000. | 


The fund availability under ARPA Order No. 17-59 is hereby in- - 


creased from $5, 090, 000 to a new total of $18, 300, 000 under appropria- 


tion and account symbol "97X0113. 002 Salaries and Expenses, Advanced | 


Research Projects Agency, Department of Defense." Additional funds for 


Tasks No. 2 through 6 will be made available upon the availability of FY 
1960 funds, | 


It is sanmnsten that development and funding plans be submitted for. 


Tasks Nos. 2 through 6 as s00n a8 pos sible. 





"Attachment No. 1 
(Launch Schedule) 


Administrato r, NASA 
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(Attachment No, 1 
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. LAUNCH SCUEDULE, PASH N45. at's gs a ae 





FY 1959 


Transit la} 3 


Transit 2 b 


Courier 1] aj 





i Combined Schedule TB TE TE THOTE TH 


At AMR | TD TETE TE | 
At PMR | ia oan TH TH 





\ TD - Thor Delia "s ' 


|® TE - Thor 104-— 


TH - Thor Hustler (Mod.) | 


''Each bis a backup. In case of successtul first launch, the backup would be rescheduled, 
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“= ADVANCED RES EARCH PROJECTS AGENCY | 
: WASHINGTON 25,D.¢, | 





oe oe - a ee 8 OP ae 8 ARPA Order No. 17 59 
oa | ee a ee “Amendment No. oe 
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pril 13, 1959 < Date ae 


} : 4 - . : + wes im ‘ 5 : - . 16 
{ | . - 
: 5 


; — TO Commandes | 
| Air Research and Development Command 
Andrews Air Force Base | - ae 
Washington 25,-D.C. 


: Pursuant to an Agreement batween. the Daperunent of Defense 
: and the National Aeronautice and 3 Space Administration (copy attached), 


; : the responsibility for the technical and management direction for the 
OS THOR -based booster for the meteorological satellite project, desic- 
ae ( 3 nated TIROS, as specified in Task No. 1 of Amendm nent No. 4 to ARPA. - 
Order No, 17-59, dated September 4, 1958, 2s amended, hes been 
aan transicrred to the National Aeronautics and Space Administration. 
Accordinzly, the 4RPA reporting reou remcnts pertaining to 
. Task No, 1 of Amendment No. 4 to ARPA Order No. 17- 59, dated 
~ September 4, 1958, as arnended, are terminated, Title to facilities 
n 


: and non-expendable equipment procured under Task No. 1 wili be 

. determined upon completion of the work in accordance with tne Agree... ' 
| ment, 

3 You are authorized to use funds remaining on: ‘Task No. 1 for 

i 

: the work 2s directed by NASA, in accordance. with the Agreernont,” 


| | but ARPA assumes no rhe dieeilai for obligations, and expenditure. 
' in excess of $2, 000, 000, | | | Oo —< 
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JOINT MESSAG FORM 





EPAOE BELOW RESERY ED FOR COMMUNICATION CENTER | 


ye .. | 





Tie 


CLASSIFICATION 
OF REFERENCE 





PRECEDENCE 


os _ LOS ANGELES, CALIFORNIA 


ene oe 
AR etn eer 


at re 


“/TO!” * Lockey AIRCRAFT CORPORATION “a J 
“| -«s""MISSILES & SPACE DIVISION © f a wir 
PALO ALTO, CALIFORNIA . ca 


a - —_ a, 


/CONPIDENTIAL/ LEJP-4-15-E, FOR MR, JOE WINGERD."u_ 3 


~ ARES. 


| Or og, 
‘REFERENCE REQUEST FOR PROPOSAL DISCOVERER PROGRAM. DESIRE “~*~ 


* ty. 


ee 

, 

} 

f 

‘ f 
y = FROM: AFEMD- ARDC /AMC “BALLISTIC MISSILES CENTER E & : | 2 | : ‘ | . | SPECIAL INSTRUCTIONS 

} 

{ 

{ 
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YOU QUOTE ON BASIS OF TOTAL OF TWENTY-FIVE FLIGHTS, PER 


CONVERSATION WITH MR. _— 28 APRIL. THIS WILL NOT DELAY 


ADR, aes oe ee 





“BURNET IAL OF PROPOSAL, — as EB CHARGE SWIGL DELANY “PROPOSAL, 


- 


2 
. 
’ 
el Ae ee eee 
P ; : i 
* 2 4B ° S : 


REQUEST TELEPHONE ADVICE ‘BEFORE poets ie 











{ 
| . | 
é : 
' 
: 
! 
| 

: . a me 
! . se 
t } i ’ ee 

Se . f 

t f : ; ei os be os : eo : era oo 

< * - 4 {DATE TIME 
| | ae a 29 VE Be 

oe ee ny aA Bd MONT YEAR 

\ | "TAPRAL L959 

F SYMBOL —— —te = : 

. ; : 

[ Aliel Ow A jf Miler, i 

: [vu | TYPED NAME AND TIYLE (Signature, if required) eee (or stam a NAME AKD TITME | 


rh E.S SILESRMAN _CCHERAGTING OFFICER _ 


[ PHONE TQ ieee "y 
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/j DIRECTOR OF SATSLLITS ores 


ie 










to ap tne 8+ 


: SECURITY GLAS: B4PFicc Av {Cory 
Ne ee eon os a SF = ZF we Bes - 4 * sii oe a “de, ‘ * 7 po — { so - 
ean oe eee | i 4 Go LB AS-7F 
; i EO bar oe ae ain eae 
. ) gM EE Fees, See ec ot ; . ed 1. rae Ag 
’ See anes ie el tte fee . ar hen ome ee N Ee Sa? Dee +38! - ath m fase cterme 


ameer J “Vehe a wee 
Py ASS Ws AF Cy REPLACES DD FORT 173, 1 GGT 49, WHICH WILL GE USED UNTIL CXHAUSTEL 


MAY FES . a ‘ 
ete! Ly, 3 ; \e 
Ss Se Lohse ole OC ee 't> ALD S00 py AN y 


oA Ss PT may 


. ; 

at oe F 

. a ae Pare 
" 











